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TO  THE  READER. 


Tell  me,  gentle  Reader,  whether  thou  hast  not  heard  of 
the  box  of  Pandora,  which  was  no  sooner  opened  by  the 
unhappy  Epimetheus,  than  it  gave  flight  to  a  troop  of 
malevolent  spirits,  which  have  ever  since  tormented  the 
human  race. — Behold  ! — I  here  present  you  with  a  magic 
casket  containing  a  genius  alone  capable  of  counteracting 
their  direful  spells.  Perchance  thou  mayst  say  that  its 
aspect  but  ill  accords  with  the  richness  of  its  promised 
treasure;  so  appeared  the  copper  vessel  found  by  the 
fisherman,  as  related  in  the  Arabian  tale  ;  but  remember, 
that  no  sooner  had  he  broken  its  mystic  seal,  than  the 
imprisoned  genius  spread  itself  over  the  ocean  and  raised 
its  giant  limbs  above  the  clouds.  But  this  was  an  evil 
and  treacherous  spirit ;  mine  is  as  benevolent  as  he  is 
mighty,  and  seeks  communion  with  our  race  for  no  other 
object  than  to  render  mortals  virtuous  and  happy.  To  be 
plain,  my  young  friends,  if  you  have  not  already  unriddled 
my  allegory,  his  name  is  Philosophy. 

In  your  progress  through  life,  be  not  so  vain  as  to  believe 
that  you  will  escape  the  evils  with  which  its  path  is  beset. 
-A-rm  yourselves,  therefore,  with  the  talisman  that  can,  at 
once,  deprive  adversity  of  its  sting,  and  prosperity  of  its 
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dangers;   for  such^  believe  me,  is  the  rare  privi] 
philosophy. 

I  must  now  take  leave  of  you  for  a  short  time,  h 
that  I  may  address  a  few  words  to  your  parents  ar 
ceptors ;  but,  as  I  have  no  plot  to  abridge  your  li 
or  lengthen  your  hours  of  study,  you  may  listen 
address  without  alarm,  and  to  my  plan  without  sus 
Imagine  not,  however,,  that  I  shall  recommend  tl 
missal  of  the  cane^  ot  the  whip ;  on  the  contrary, 
insist  upon  them  as  necessary  and  indispensable  imp! 
for  the  accomplijshment  of  my  design  ;  but  the  methoc 
plying  them  will  be  changed ;  with  the  one  I  shall  co 
the  bow  of  the  kite,  with  the  other  I  shall  spin  the  1 

The  object  af  the  present  work  is  to  inculcate  tha 
love  of  science  which  can  never  be  derived  from  the 
productions.  Youth  is  naturally  addicted  to  amus 
and  in  this  item  his  expenditure  too  often  excec 
allotted  ineome.  I  have,  therefore,  taken  the  lib 
draw  a  draft  upon  Philosophy,  with  the  full  ass 
that  it  will  be  gratefully  repaid,  with  compound  ii 
ten  years  after  date.  But  to  be  serious ;  those  who 
isitend  the  education  of  youth  should  be  apprised 
great  importance  of  the  first  impressions.  Eousse 
said,  that  the  seeds  of  future  vices  or  virtues  are  m( 
quently  sown .  by  the  mother  than  by  the  tutor ;  t 
intimating  that  the  characters  of  men  are  often  dete 
by  the  earliest  impressions ;  and,  of  so  much  mom 
Quintilian  regard  this  truth,  that  he  recommends  to 
example  of  Philip,  who  did  not  suffer  any  othc 
Aristotle  to  teach  Alexander  to  read.    In  like  r 
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V  Ihose  who  do  not  commence  their  study  of  nature  at  uii  early   H 
BMsan,  will  afierwarda  have  many  unitccessaiy  obstacles   M 
a  encounter.     The  difRculty  of  comprehending  tlie  prin-     " 
dples  of  Natural  Philosophy  firwjuenily  arises  from  their 
being  at  varia.Dce  with  tliose  k,he  ideas  which  early  asso- 
cialions  have  impressed  upon  the  mind  ;   tlie  firet  yeare  of 
Kudy,  are,  therefore,  expended  in  unlearning,  oud  in  clear- 
JDg  away  the  weeds,  which  would  never  have  laLieD  root  in 
I  properly  cultivated  soil.     "  To  eater  into  the  kingdom 
of  knowledge,"  said  Lord  Bacon,  "  we  must  put  on  the 
^irit  of  little  children." 

AVriters  on  practical  education  have  repeatedly  advocated 
the  advantages  of  the  plan  I  am  m  anxious  to  enforce ; 
but,  strange  to  say,  it  is  only  witLiu  a  few  years  than  any 
works  have  appeared  at  all  calculated  to  afford  the  neces- 
sary assistance.  In  short,  previous  to  the  labours  of  5Irs. 
Marcet  and  Miss  Edgeworth,  the  productions  published 
for  ihe  purpose  of  juvenile  instruction  may  be  justly 
charged  with  the  grossest  errors ;  and  must  Ijave  proved 
as  destructive  to  the  mind  of  the  young  reader,  as  the 
book  presented  by  the  physician  Douban  is  said  to  have 
been  to  the  Grecian  king,  who,  as  the  Arabian  tale  relates, 
imbibed  fresh  poison  as  he  turned  over  eacli  leaf,  until  he 
fell  lifeless  in  the  presence  of  his  courtiers  ;  or,  to  give 
another  illustration, — as  mischievous  as  the  magic  volume 
of  Michael  Scott,  which,  as  Dempster  infonns  us,  could 
not  be  o])ened  without  the  danger  of  invoking  some  malig- 
nant fiend  by  the  operation. 

Mow  ia  8  conjuror's  book  tbej  read."* 
*  Soulhey'a  Minor  Poenu, 


.Jsy 


Xll  TO  THE  HEADER. 

How  infinitely  superior  in  execution  and  purpose  a 
juvenile  works  of  the  present  century  ! — to  borrow 
taphor  from  Coleridge,  they  may  be  truly  said  to  re 
a  collection  of  mirrors  set  in  the  same  frame,  each 
its  own  focus  of  knowledge,  yet  all  capable  of  con^ 
to  one  point. 

Allow  me,  friendly  Reader,  before  I  conclude 
dress,  to  say  a  few  words  upon  the  plan  and  executic 
the  work  before  you.     It  is  not  intended  to  supersec 
clash  with  any  of  the  elementary  treatises  to  which  I 
alluded  ;  indeed  its  plan  is  so  peculiar,  that  I  apprr 
such  a  charge  cannot  be  brought  against  it.     The  a 
originally  composed  it  for  the  exclusive  use  of  his  chi 
and  would  certainly  never  have  consigned  it  to  tlie 
but  at  the  earnest  solicitations  of  those  friends  upon 
judgment  he  placed  the  utmost  reliance.     Let  this 
ceived  as  an  answer  to  those  who,  believing  that  th 
recognise  the  writer,  may  be  induced  to  exclaim  wi 
nedemus  in  Terence, — "  Tantumne  est  ab  re  tud  c 
aliena  ut  cures,  eaque  nihil  quce  ad  te  attinent  ?  " 
French  translator  f  regrets  that  he  is  unable  to  j 
name  of  the  English  author ;  while,  by  not  with 
his  own,  he  affords  me  the  gratifying  opportunity  o 
fying  M.  Richard  as  the  person  to  whom  I  am  obi 
the  ability  with  which  he  has  executed  a  difficul 
taking.     Addison,  I  believe,  has  said  that  "  a  Pu 

*  "  Have  you  such  leisure  from  your  own  affairs 
To  think  of  those  that  don't  concern  you  ?  " 

t   La    Science    enseignee  par    les    Jenx :   imite   de  I'Ar 
T,  Richard,  Professeur  de  Mathematiques.    Paris,  a  la  Lil 
cyclopediqiie  de  Roret^  Bue  Hautefeuille. 
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no  more  translated  than  it  can  be  engraved  ;"  I  can  there- 
fore readily  pardon  the  Professor  for  having  lopped  off  at 
least  three-fourths  of  my  kite's  tail,  to  say  nothing  of 
sundry  other  mutilations ;  it  is  true,  indeed,  that  he  has 
offered  compensation  by  the  introduction  of  many  clever 
cakmbourgs  and  smart  jeux-de-mot.  My  American  Edi- 
tor had  not  that  difficulty  to  encounter,  and  I  only  regret 
that  he  did  not  enliven  some  of  its  passages  with  the 
humour  so  characteristic  of  his  country. 

In  composing  a  scientific  work  for  elementary  instruc- 
tion, nothing  is  more  difficult  than  to  conceive  a  standard 
of  information  so  nicely  adjusted  as  shall  explain  without 
being  too  profound,  and  instruct  without  being  too  super- 
ficial. Upon  such  an  occasion  its  author  is  pretty  much  in 
the  predicament  of  an  usher  when  taking  his  younger  pupils 
on  a  bathing  excursion ;  who  has  to  avoid  the  brook  as  too 
shallow  for  recreation,  and  the  pool  as  too  deep  for  safety. 

It  is  scarcely  necessary  to  offer  any  apology  for  the 
conversational  plan  of  instruction  ;  the  success  of  Mrs. 
Mareet's  dialogues  had  placed  its  value  beyond  dispute. 
It  may,  however,  be  observed,  that  this  species  of  compo- 
sition may  be  executed  in  two  different  ways, —  either  as 
direct  conversation,  where  none  but  the  speakers  appear, 
which  is  the  method  used  by  Plato ;  or  as  the  recital  of  a 
couveri^ation,  where  the  author  himself  appears,  and  gives 
an  account  of  what  passed  in  discourse,  which  is  the  plau 
generally  adopted  by  Cicero.  The  reader  is  aware  that 
Mrs.  Marcet,  in  her  *  Conversations  on  Philosophy,'  has 
adopted  the  former,  while  Miss  Edgeworth,  in  her  '  Harry 
and  Lucy,'  has  preferred  the  latter  method.     In  composing 
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the  present  work  I  have  followed  the  plan  of  the  last-men- 
tioned authoress.  Its  advantage  over  the  more  direct  con- 
versational style  consists  in  allowing  occasional  remarks, 
which  come  more  aptly  from  the  author  than  from  any  of  the 
characters  engaged  ;  indeed  the  formalities  of  the  dialogue 
are  necessarily  opposed  to  any  deviations  from  an  appointed 
course,  and  may  thereby  exclude  much  useful  information 
that  might  otherwise  be  incidentally  introduced. 

If  scientific  dialogues  are  less  popular  in  our  times  than 
they  were  in  ancient  days,  it  must  be  attributed  to  the 
frigid  and  insipid  manner  in  which  they  have  too  frequently 
been  executed :  if  we  except  the  mere  external  forms  of 
conversation,  and  that  one  character  is  made  to  speak  and 
the  other  to  answer,  they  are  altogether  the  same  as  if  the 
author  himself  spoke  throughout  the  whole,  instead  of 
amusing  with  a  varied  style  of  conversation,  and  with  a 
display  of  consistent  and  well-supported  characters.  The 
introduction  of  a  person  of  humour,  to  enliven  the  discourse, 
is  sanctioned  by  the  highest  authority.  Caesar  is  thus 
introduced  by  Cicero,  and  Cynthio  by  Addison.  In  the 
introduction  of  Mr/  Twaddleton  and  Major  Snapwell,  I 
am  well  aware  of  the  criticisms  to  which  I  am  exposed ; 
I  have  exercised  my  fancy  with  a  freedom  and  latitude 
for  which,  probably,  there  is  not  any  precedent  in  a 
scientific  work.  I  have  even  ventured  so  far  to  deviate 
from  the  beaten  track  as  to  skirmish  upon  the  frontiers  of 
the  Novelist,  and  to  bring  off"  captive  some  of  the  artillery 
of  Romance ;  but  if,  by  so  doing,  I  have  enhanced  the 
interest  of  my  work,  and  furthered  the  accomplishment  of 
its  object,  let  me  entreat  that  mere  novelty  may  not  be 
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uig;ed  to  its  disparagement.  The  antiquarian  Vicar,  how- 
e?er,  will,  I  trust,  meet  with  cordial  reception  fix>m  the 
dasncal  student.  *  As  to  Ned  Hopkins,  although  he  may 
not  bear  a  comparison  with  William  Summers,  the  fool  of 
Henry  VIII. — or  with  Richard  Tarleton,  who  "  undump' 
ished  Queen  Elizabeth  at  his  pleasure" — or  with  Archi- 
bald Armstrong  (vulgo  Archie),  jester  to  Charles, — ^yet  I 
will  maintain,  in  spite  of  the  Vicar's  censure,  that  he  is  a 
right  merry  fellow,  and  to  the  Major,  and  consequently  to 
our  history,  a  most  important  accessary.  Should  any  of 
my  readers  be  old  enough  to  remember  "  Jemmy  Gordon," 
of  Cambridge  notoriety,  they  will  not  consider  the  cha- 
racter overdrawn.  I  will  only  add  that,  in  carrying  on  a 
consistent  story,  by  the  aid  of  fictitious  characters,  certain 
details  and  levities,  otherwise  open  to  the  charge  of  being 
unmeaning  intrusions,  are  necessary  means  for  giving  to  it 
such  an  air  of  truthful  life,  as  shall  sustain  the  reader 
during  its  progress  in  a  rational  belief  of  its  realities. 

If  it  be  argued  that  several  of  my  comic  representations 
are  calculated,  like  seasoning,  to  stimulate  the  palate  of 
the  novel-reader,  rather  than  to  nourish  the  minds  of  the 
younger  class,  for  whom  the  work  was  written,  I  might, 
were  I  so  disposed,  plead  common  usage ;  for  does  not  the 
director  of  a  juvenile  fete  courteously  introduce  a  few 
piquant  dishes  for  the  entertainment  of  those  elder  per- 

*  It  is,  at  least,  gratifying  to  know  that  Miss  Edgeworth,  no  mean 
authority,  has  expressed  her  approbation  of  this  character.  In  a  letter 
addressed  to  the  author,  she  says,  **  As  you  may  wish  to  know  what 
pleased  me  particularly,  I  will  mention  the  character  of  the  antiquarian 
vicar,  and  Tom  Plank,  both  which  are  the  means  of  introducing  much 
amusing  and  useful  information  in^an  appropriate  manner." 
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sonages  who  may  attend  in  the  character  of  c 
You  surely  could  not  deny  me  the  benefit  of  si 
cedent ;  and  so,  gentle  Reader,  in  full  confiden( 
&vour,  I  bid  thee — Farewell ! 
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fiom  the  finest  trees  in   the  garden,  were  tasteful 
persed  through  the  apartment ;  the  festoons  of  blue 
with  which  they  were  entwined,  at  once  announce 
selves  as  the  work  of  graceful  hands  impelled 
hearts ;  and  every  flower  might  be  said  to  reflect 
glowing  petals  the  smiles  with  which  it  had  been 
and  arranged.   At  length  the  happy  day  arrived  ;  a 
drew  up  to  the  gate,  and  Tom  was  once  again  fo 
the  arms  of  his  aflectionate  and  delighted  parent 
little  group  surrounded  their  beloved  brother,   ai 
corned  his  return  with  all  the  warmth  and  arth 
juvenile  sincerity.     "  Well,"  said  Mr.  Seymour, 
improvement  of  your  mind  corresponds  with  that 
looks,  I  shall  indeed  liave  reason  to  congratulate 
upon  the  choice  of  your  school.     But  have  you  bioi 
any  letter  from  Mr.  Pearson?     "I  have,"  replied  I 
who  presented  his  father  with  a  note  from  his 
which  he  had  dwelt,  in  high  terms  of  commendatic 
only  upon  the  general  conduct  of  his  pupil,  but  uj 
rapid  progress  he  had  made  in  his  classical  studies. 

"  My  dearest  boy,"  exclaimed  the  delighted  fkthi 
am  more  than  repaid  for  the  many  anxious  moments 
I  have  passed  on  your  account.     I  find  that  your 
has  given  the  highest  satisfaction  to  your  master ;  am 
your  good-nature,  generosity,  and,  above  all,  your 
adherence  to  truth,  have  ensured  the  love  and  est 
your  schoolfellows."     This  gratifying  report  brought 
of  joy  into  the  eyes  of  Mrs.  Seymour ;  Tom's  cheek  gl< 
with  the  feeling  of  conscious  merit ;  and  the  sisters 
changed  looks  of  mutual  satisfaction.     Can  there  bo 
incentive  to  industry  and  virtuous  conduct  more 
ful  than  the  exhilarating  smiles  of  approbation  which 
schoolboy   receives  from  an  aflectionate  parent? 
would  not  have  exchanged  his  feelings  for  all  the  Wi 
and  he  internally  vowed  that  he  would  never  deviate  imm 
a  course  that  had  been  productive  of  so  much  ha^inowJ 
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"But  come,"  exclaimed  'Mr,  Seymour, "  let  us  all  retire 
into  the  library.  I  am  sure  that  our  dear  fellow  will  be 
glad  of  some  refreshment  after  his  journey/' 

We  shall  here  leave  the  &milj  circle  to  the  undisturbed 
eojojment  of  their  domestic  banquet,  and  invite  the  reader 
to  accompany  us  in  a  stroll  about  the  grounds  of  this 
beautiful  and  secluded  retreat. 

We  are  amongst  those  who  believe  that  the  habits  and 
character  of  a  £unily  may  be  as  easily  discovered  from  the 
rural  taste  displayed  in  the  grounds  which  surround  their 
habitation,  as  by  any  examination  of  the  prominences  on 
their  heads,  or  of  the  lineaments  in  their  faces.  How 
vividly  is  the  decline  of  an  ancient  race  depicted  by  the 
chilling  desolation  which  reigns  around  the  mansion,  and 
by  the  rank  weed  which  insolently  triumphs  over  its  fading 
splendour ;  and  how  equally  expressive  of  the  peaceful  and 
contented  industry  of  the  thriving  cottager,  is  the  well- 
cultivated  patch  which  adjoins  the  humble  dwelling,  around 
whose  rustic  porch  the  luxuriant  lilac  clusters,  or  the 
aspiring  woodbine  twines  its  green  tendrils  and  sweetly- 
scented  blossoms !  In  like  manner  did  the  elegantly  dis- 
posed grounds  of  Overton  Lodge  at  once  announce  the 
classic  taste  and  fostering  presence  of  a  refined  and  highly 
cultivated  family. 

The  house,  which  was  in  the  Ionic  style  of  architecture, 
was  situated  on  the  declivity  of  a  hill,  so  that  the  verdant 
lawn  which  was  spread  before  its  southern  front,  afler 
retaining  its  level  for  a  short  distance,  gently  sloped  to  the 
vale  beneath,  and  was  terminated  by  a  luxuriant  shrubbery, 
over  which  the  eye  commanded  a  range  of  fair  enclosures, 
beautified  by  an  irregularly  undulating  surfece,  and  inter- 
spersed with  rich  masses  of  wood.  The  uniformity  of  the 
lawn  was  broken  by  occasional  clumps  of  flowering  shrubs, 
80  artfully  selected  and  arranged,  as  to  afford  all  the  varied 
charms  of  contrast;  while,  here  and  there,  a  lofty  elm 
flung  its  gigantic  arms  over  the  sward  beneath,  whidi 
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enabled  the  inhabitants  of  the  Lodge,  like  the  philosophers 
of  old,  to  converse  in  the  shade  even  during  the  heat  of  a 
meridian  sun.  The  shrubbery,  which  occupied  a  consider- 
able portion  of  the  valley,  stretched  for  some  distance  up 
the  western  part  of  the  hill ;  and  could  Shenstone  have 
wandered  through  its  winding  paths  and  deep  recesses,  his 
own  Leasowes  might  have  suffered  from  a  comparison. 
Here  were  mingled  shrubs  of  every  varied  dye ;  the  el^ant 
foliage  of  white  and  scarlet  acacias  was  blended  with  the 
dark-green -leaved  chestnut ;  and  the  stately  branches  of 
the  oak  were  relieved  by  the  gracefully  pendulous  boughs 
of  the  birch.  At  irregular  intervals,  the  paths  expanded 
into  verdant  glades,  in  each  of  which  the  bust  of  some 
favourite  poet  or  philosopher  announced  the  genius  to 
which  they  were  severally  consecrated.  From  a  description 
of  one  or  two  of  these  sequestered  spots,  the  reader  will 
readily  conceive  the  taste  displayed  in  all. 

After  winding,  for  some  distance,  through  a  path  so 
closely  interwoven  with  shrubs  and  trees,  that  scarcely  a 
sunbeam  could  struggle  through  the  foliage,  a  gleam  of 
light  suddenly  burst  through  the  gloom,  and  displayed  a 
beautiful  marble  figure,   which  had  been  executed  by  a   i 
Roman  artist,  representing  Flora  in  the  act  of  being  attired   ; 
by  Spring.     It  was  placed  in  the  centre  of  the  expanse   : 
formed  by  the  retiring  trees,  and  at  its  base  were  flowering,  '\ 
at  measured  intervals,  a  variety  of  those  plants  to  whidi'  ] 
Linnaeus   has  given  the  name  of  Equinoctial   Flowen^  j 
since  they  open  and  close  at  certain  and  exact  hours  of  the  \ 
day,  and  thus  by  proper  arrangement  constitute  the  Hobo-''  I 
I.OGE  OP  Flora  (1)*,  or  Nature's  time-piece.    It  had' 
been  constructed,  under  the  direction  of  her  mother,  hj^- 
Louisa  Seymour.     The  hour  of  the  day  at  which 
plant  opened  was  represented  by  an  appropriate  figure 
nicely  trimmed  box ;  and  these,  being  arranged  in  a  cirok 

*  These  figures  refer  to  the  additional  notes  at  the  end  of  tl 
work. 
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not  only  fulfilled  the  duty,  but  exhibited  the  appearance  of 
a  dial. 

From  this  retreat  several  winding  paths  threaded  their 
mazy  way  through  the  deep  recesses  of  the  wood ;  and 
the  wanderer,  quitting  for  a  while  the  blaze  of  day,  was 
refreshed  by  the  subdued  light  which  everywhere  pervaded 
the  avenue,  except  where  the  h|md  of  taste  had,  here  and 
there,  turned  aside  the  boughs,  and  opened  a  vista  to  bring 
the  village  spire  into  view,  or  to  gladden  the  sight  by  a 
rich  prospect  of  the  distant  landscape.  After  having  de- 
scended for  some  way,  the  path,  losing  its  inclined  direction, 
proceeded  on  a  level,  and  thus  announced  to  the  stranger 
his  arrival  at  the  bottom  of  the  valley.  What  a  rich 
display  of  woodland  scenery  was  suddenly  presented  to  his 
view !  A  rocky  glen,  in  which  lai^e  masses  of  sandstone 
were  grouped  with  pictureque  boldness,  terminated  the 
path,  and  formed  an  area  wherein  he  might  gaze  on  the 
mighty  sylvan  amphitheatre,  which  gradually  rose  to  a 
towering  height  above  him,  and  seemed  to  interpose  an 
insuperable  barrier  between  the  solitude  of  this  sequestered 
spot  and  the  busy  haunts  of  men ;  not  a  sound  assailed  the 
ear,  save  the  murmur  of  the  summer  breeze,  as  it  swept 
the  trembling  foliage,  or  the  brawling  of  a  small  moimtaiii 
stream,  which  gushed  from  the  rock,  and,  like  an  angry 
chit,  fretted  and  fumed  as  it  encountered  the  obstacles  that 
had  been  raised  by  its  own  impetuosity.  This  was  the 
favourite  retreat  of  Mr.  Seymour,  and  he  had  dedicated  it 
to  the  genius  of  geology  ;  here  had  he  erected  a  temple  to 
the  memory  of  Werner,  and  every  pillar  and  ornament 
bore  testimony  to  the  refined  taste  of  its  architect.  It 
consisted  of  a  dome,  constructed  of  innumerable  shells  and 
corallines,  and  surmounted  by  a  marble  figure  of  Atlas, 
bearing  the  globe  on  his  shoulders,  upon  which  the  name 
of  Werner  was  inscribed.  The  dome  was  supported  by 
twelve  pillars  of  so  singular  and  beautiful  a  construction 
as  to  merit  a  particular  description ;  the  Corinthian  cap\la\ 
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of  each  was  of  Pentelican  marble ;  the  column  consisted  of 
a  spiral  of  about  six  inches  in  breadth^  which  wound  round 
a  central  shaft  of  not  more  than  two  inches  in  diameter ; 
upon  this  spiral  were  placed  specimens  of  various  rocks,  of 
such  masses  as  to  fill  up  the  outline,  and  to  present  to  the 
eye  the  appearance  of  a  substantial  and  well-proportioned 
pillar.  These  specimens  jv^ere  arranged  in  an  order  cor- 
responding with  their  acknowledged  geological  relations ; 
thus,  the  Diluvial  productions  occupied  the  higher  com- 
partments ;  the  Primitive  strata,  the  lower  ones ;  and  the 
Seccmdary  and  Transition  series  found  intermediate  places* 
The  tessellated  floor  presented  the  different  varieties  of 
marble,  so  artfully  interspersed  as  to  afford  a  most  harmo- 
nious combination ;  the  Unicoloured,  variegated^  Madre* 
poric,  the  Lumachella,  Cipolino,  and  Breccia  marbles, 
were  each  represented  by  a  characteristic  and  well-defined 
specimen.  The  alcoved  ceiling  sparkled  with  Rock  Crystal^ 
interspersed  with  calcareous  Stalactites,  and  beautiful  Chal- 
cedonies, A  group  of  figures  in  basso  relievo  adorned  the 
wall  which  enclosed  about  a  third  part  of  the  interior  of 
the  temple,  and  its  subject  gave  evidence  of  the  Wernerian 
devotion  of  Mr.  Seymour ;  for  it  represented  a  contest 
between  Pluto  and  Neptune,  in  which  the  watery  god  was 
seen  in  the  act  of  wresting  the  burning  torch  from  the 
hand  of  his  adversary,  in  order  to  quench  it  in  the  ocean. 
Mr.  Seymour  had  studied  in  the  school  of  Freyburg,  under 
the  auspices  of  its  celebrated  professor ;  and,  like  all  the 
pupils  of  Werner,  he  pertinaciously  maintained  the  aqueous 
origin  of  our  strata  (2).  But  let  us  return  to  the  happy 
party  at  the  Lodge,  whom  the  reader  will  remember  we 
left  at  their  repast.  This  having  been  concluded,  and  all 
those  various  subjects  discussed,  and  questions  answered, 
which  the  schoolboy,  who  has  ever  felt  the  satisfaction  of 
returning  home  for  the  holidays,  will  more  easily  conceive 
than  we  can  describe,  Tom  inquired  of  his  father,  whether 
his  old  friend,  Mr,  Twaddleton,  the  vicar  of  Overton,  wa*  1 
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at  the  Parsonage.  "  He  is  quile  weli,"  said 
and  ra  anxious  to  see  you,  tbat  he  hu 
iral  visits,  during  the  morning,  to  in([uiro  whether 
iad  arrived.  Depend  upon  it,  that  many  huura  will 
elapse  before  you  see  him." 
in  that  wish  did  Tom  and  the  whole  juvenile  jrarty 
Sly  concur;  for  tie  vieari  notwitlistondiug  hb  odd]- 
was  the  most  affectionate  creature  in  esislence,  and 
happy  than  when  contributing-  to 
lie   " plaff-mates"  a^   he 


to  present  the  reader  witli  a 

icipr  of  a  ]>urson,  who  will  lie 

prominent  part  in  the  little 


ts  \alue 


mnocent  amusemen! 

to  call  Tom  and  li 

may  be  here  nece 
^ketcli  of  the  ci 

ifter   found  to  peri 

la  of  Overton  Lodg 

Uev,  Peter  Twad  uu,  Master  of  Arts,  and  Fellow 
I  the  Society  of  Aotii  laries,  furwemufit  introduce  him 
doe  form,  Mas  about  tiAy-stx  years  of  age  twenty  of 
will  h  he  h-id  s]Knt  at  C  n  hrid  \  h  I  nt  IlIIow 
of  J<^\i3  (.olletre  He  1  a  1  i 
OveriOD  abo^e  eight  or  nini 
neier  exceetied  a  hundred 
limited  were  hi--  want  ,  in  i  I 

geueraily  cuntn\ed  to  Ha\t  a  considerable 
uicorae,  va  order  that  he  might  dtvote  it 
ehanty  and  binevoUiice  hi-r  chanty,  h)w 
tnerely  of  the  han  I,  but  of  the  he-art ,  distress  was  nn- 
Wwu  in  his  tilk^,  be  Rd  thi.  hun^j,  inbtruUed  the 
Ignorant  nursed  the  sick,  md  clieered  the  unfortunate. 
Ills  long  collegiate  rtoidcnce  hati  imparted  to  his  mind 
'eieral  peculiar  ttail  and  a  certiin  stiflTness  of  address 
ani  quaintneis  of  maniitr  wliiih  at  once  distniguiab  the 
reciii»e  from  theman  of  the  worll  in  short  as  S  ha  k -pea  re 
eipresses  it,  "  be  teas  not  hackney  d  in  the  ways  of  men  " 
His  face  was  certainly  the  ^tiv  reverse  to  e\erj thing  that 
coa}d  be  eon-iilered      g-oo(!  looking,'  and  yet,  when  he 


I  that  he 
um  out  of  hi". 
)  purposes  ol 
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smiled,  there  was  an  animation  that  redeemed  the  otherwise 
harsh  expression  of  his  angular  features;  so  benevolent 
>vas  this  smile,  it  was  impossible  not  to  feel  that  sentiment 
of  respect  and  admiration  which  the  presence  of  a  superior 
person  is  wont  to  inspire ;  but  his  superiority  was  rather 
that  of  the  heart  than  of  the  head;  not  that  we  would 
insinuate  any  inferiority  in  intellect,  but  that  his  moral 
excellences  were  so  transcendent  as  to  throw  into  the  shade 
all  those  mental  qualities  which  he  possessed  in  conmcKm 
with  his  class.  He  entertained  a  singular  aversion  to  the 
mathematics,  a  prejudice  which  we  are  inclined  to  refer  to 
his  disappointment  in  the  senate-house ;  for,  although  he 
was  known  at  Cambridge  as  one  of  those  '^  pale  beings 
in  spectacles  and  cotton  stockings,"  commonly  called 
"  reading  men,*'  yet,  after  all  his  exertions,  he  only  suc- 
ceeded in  obtaining  the  ^'  wooden  spoon,''  an  honour  which 
devolves  upon  the  last  of  the  ^'junior  optimes."  Whether 
his  failure  arose  from  an  exuberant  or  a  deficient  geniuSf 
or,  to  speak  phrenologically,  from  an  excess  in  his  number 
of  bumps,  or  a  defect  in  his  hump  of  numbers ,  we  are 
really  unable  to  state,  never  having  had  an  opportunity  of 
verifying  our  suspicions  by  a  manual  examination  of  his 
cranium ;  he  was,  however,  well-read  in  the  classics,  and 
so  devoted  to  the  works  of  Virgil,  that  he  rarely  lost  an 
opportunity  of  quoting  his  favourite  poet ;  and,  although 
these  quotations,  vented  in  mangled  forms,  too  generally 
pervaded  his  conversation,  they  were  sometimes  apposite^ 
and  now  and  then  even  witty.  But,  notwithstanding  the 
delight  which  he  experienced  in  a  lusits  verborum  in  a 
learned  language,  of  such  contradictory  materials  was  he 
composed,  that  his  antipathy  to  an  English  pun  was  so 
extravagant  as  to  be  ridiculous.  This  peculiarity  has  been 
attributed,  but  we  speak  merely  from  common  report,  to  a 
disgust  which  he  contracted  for  that  species  of  spuriout 
wit,  during  his  frequent  intercourse  with  the  Johnians,  a  \ 
race  of  students  who  have,  from  time  immemorial,  been 
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ideniiited  with  the  most  profligate  c\aa»  i,i  pgnstera;*  be 
this,  liowever,  a«  it  ma;',  we  are  inclifled  to  believe  that  a 
person  who  resides  much  amon^t  those  wlio  are  addicted 
to  this  rice,  unless  he  quickly  lakea  the  infection,  acquires 
a  mrt  of  constitutioDul  insusceptibility,  like  nurses,  who 
pass  their  lives  in  iufeeled  apartments  with  perfect  liafuty 
lod  impunity.  His  favourite,  and  we  might  add  his  only 
pursuit,  beyond  the  circle  of  his  profession,  wa:i  the  study 
of  antiquities ;  he  was,  as  we  have  already  stated,  a  Fellow 
of  the  Society  of  Antii  d  collected  a  I'ery  loler- 

^le  seriea  of  aneitnt  c  Ksessed  sufficient  critical 

■ciunen  to  distinguish  b  nceu  .auiC  isrugo  and  the  spurious 
verdure  of  the  moder     co  feit.      In   short,   he  was   a 

keen  arc hsio logical  mo  ireuuine  breed,  rejoicing 

ia  dusty  nooks  and  dan  i  cells.     Often  had  he 

imderlakeD  an  eicpediti  uuunred  miles  to  inspect  the 

^terior  of  an  ancient  fa  'row,  or  to  examine  the  niouideting 
&^;menta  of  some  newly-diacovered  monument  j  indeed, 
like  the  connoisseur  in  cheese,  blue-mould  and  decay  «erp 
llje  favouriie  objects  of  his  taste,  and  the  sure  passports  to 
^is  favour ;  for  he  despised  all  living  testimony,  but  that 
of  uonns  and  maggots.  A  coin  with  the  head  of  a  living 
Kivereign  passed  through  his  hands  with  as  little  resistance 
as  water  through  a  sieve,  but  he  grasped  the  head  of  an 
Antonine  or  Otho  with  insatiable  and  relentless  avarice. 
Mr.  Twaddleton's  figure  exceeded  the  middle  stature,  and 
was  so  extremely  slender  as  to  give  Him  the  air  and 
appearance  of  a  tall  man.     He  was  usually  dressed  in  an 

•  It  iB  not  eaay  to  imiigine  the  origin  of  this  traditioo,  nor  afttc 
eoosiderabte  resesTch  ran  we  discover  the  elighteat  clue  Co  explain 
the  sobriquet  of  ffivjs,  in  wliieh  the  members  of  the  same  fraterntl  j 
have  BO  long  rejoiced.     If  Ihe  Johnians,  however,  are  guiltless  of  the 

others  ;  for  instance,  the  bridge  erected  over  the  Cam,  to  connect  the 
new  and  old  courts,  has  been  termed  the  "  Iilhmtn  of  Sues  "—and  on 
Ihe  autbor  passing  over  this  bridge  with  Mr.  Coleridge,  the  latter 
obgerved  that  were  a  Johnian  to  hang  himself  u[ioiL  it,  the  jury  miRht 
well  b/iagia  a  rerdicl,  "Susper  col." 
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old-fashioned  suit  of  black  cloth,  consisting  of  a  single- 
breasted  coat,  with  a  standing  collar,  and  deep  comprehen- 
sive cuffs,  and  a  flapped  waistcoat ;  but  so  awkwardly  did 
these  vestments  conform  with  the  contour  of  his  person, 
that  we  might  have  supposed  them  the  production  of  those 
Laputan  tailors  who  wrought  by  mathematical  principles, 
and  held  in  sovereign  contempt  the  illiterate  fashioners 
who  deemed  it  necessary  to  measure  the  forms  of  their 
customers ;  although  it  was  whispered  by  certain  censorious 
spinsters  in  the  village  that  the  aforesaid  mathematical 
artists  were  better  acquainted  with  the  angles  of  the  Seven 
Dials  than  with  the  squares  of  the  west  end.  They  farther 
surmised  that  the  vicar's  annual  journey  to  London,  which 
in  truth  was  undertaken  with  no  other  objects  than  those 
of  attending  the  anniversary  of  the  Society  of  Antiquaries, 
on  St.  George's  day,  and  of  inspecting  the  cabinets  of  the 
British  Museum,  and  that  of  his  old  crony,  the  celebrated 
medallist  of  Tavistock-street,  was  for  the  laudable  purpose 
of  recruiting  his  wardrobe.  If  the  aforesaid  coat,  with 
its  straggling  and  disproportioned  suburbs,  possessed  an 
amplitude  of  dimensions  which  ill-accorded  with  the  slender 
wants  of  his  person,  this  misapplied  liberality  was  more 
than  compensated  by  the  rigid  economy  exhibited  in  the 
nether  part  of  his  costume  (the  innominahiles  of  Southey), 
which  evidently  had  not  been  designed  by  a  contemporary 
artisan  ;  not  so  his  shoes,  which,  for  the  accommodation  of 
those  unwelconie  parasites,  vulgarly  called  corns j  were 
constructed  in  the  form  of  a  battledore,  and  displayed  such 
an  unbecoming  quantity  of  leather,  that,  as  Ned  Hopkins, 
a  subaltern  wit  of  the  village  alehouse,  observed,  "  however 
economical  their  parson  might  appear,  he  was  undoubtedly 
supported  i?i  extravagance,**  Nor  did  the  natural  associar 
tion  between  tithes  and  "corn-bags**  escape  his  observation, 
but  was  repeated  with  various  other  allusions  of  equal 
piquancy,  to  the  no  small  annoyance  of  the  reverend  gentle-  ■ 
man,  and,  as  he  declared,  to  the  disparagement  of  his  cloth. 
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After  the  social  repast  had  been  concluded,  Tom  pro- 
posed a  ramble  through  the  shrubbery.  H^  was  anxious 
to  revisit  the  scene  of  his  former  sports ;  and  Louisa 
leadily  met  his  wishes,  for  she  was  also  desiroas  of  showing 
him  the  botanical  clock,  which  had  been  planned  and 
completed  during  his  absence.  Mr.  and  Mrs.  Sej-mour 
accompanied  their  children,  and,  as  they  walked  across  the 
l^wn,  Tom  asked  his  father  whether  he  remembered  the 
promise  he  had  made  him  on  quitting  home  for  school, 
that  of  furnishing  him  with  some  new  amusements  during 
the  holidays. 

"  I  perfectly  remember,"  said  hb  father,  **  the  promise 
to  which  you  allude,  and  I  hope  that  you  equally  well 
recollect  the  conditions  with  which  it  was  coupled.  AMien 
your  mamma  gave  you  a  copy  of  Mrs.  Marcet's  instructive 
Dialogues  on  Natural  Philosophy,  I  told  you  that,  after  you 
had  studied  the  principles  which  that  work  so  admirably 
explains,  you  would  have  but  little  difficulty  in  understand- 
ing the  philosophy  of  toys,  or  the  manner  in  whicli  each 
produced  its  amusing  effects  ;  and  that,  when  the  mid- 
summer holidays  commenced,  I  would  successively  supply 
you  with  a  new  amusement,  whenever  you  could  satisfac- 
torily  explain  the  principles  of  those  you  alieady  possessed. 
Was  not  that  our  contract  ?" 

"  It  was,"  exclaimed  Tom,  ^itli  great  eagerness  ;  "  and 
I  am  sure  I  shall  win  the  prize,  whenever  you  will  trj'  me, 
and  I  hope  my  manmia  and  sisters  will  be  present." 

"  Certainly,"  replied  Mr.  Seymour,  "  and  I  trust  that 
Louisa  and  Fanny,  who  are  of  an  age  to  understand  the 
subject,  will  not  prove  uninterested  spectators." 

Mrs.  Seymour  here  remarked  that  ^Madame  Dacier  had 
acknowledged  herself  much  indebted  for  her  successful 
career  in  literature  to  her  having  attended  the  lessons  given 
to  her  brother  in  early  life. 

*'  Exactly  so,"  said  Mr.  Seymour,  "  she  alluded  to  the 
lessons  given  by  her  father^  M-  Le  Fevre ;  and  I  hope  llval 
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John  will,  in  like  manner,  profit  by  our  scheme  ;  and  ^ce 
I  shall  necessarily  require,  for  illustration,  certain  toys 
which  can  scarcely  afford  any  amusement  to  a  boy  of 
Tom's  age  and  acquirements,  it  is  but  fair  that  they  should 
be  transferred  into  younger  hands  ;  our  little  philosopher, 
Matthew,  will  also,  I  am  sure,  enter  into  the  spirit  of  our 
pastimes  with  equal  satis&ction  and  advantage." 

'^  Thank  you !  thank  you !  dear  papa,"  was  simultaiy»» 
ously  shouted  by  several  voices,  and  the  happy  chiMreii 
looked  fon>i'ard  to  the  morrow  with  that  mixed  sensation 
of  impatience  and  delight  which  always  attends  juv^iile 
anticipations. 

On  the  following  morning,  the  vicar  was  seen  approadi* 
ing,  and  Tom  and  his  sisters  immediately  ran  forward  fo 
greet  him. 

"  My  dear  boy,"  exclaimed  the  vicar,  "  I  am  truly 
rejoiced  to  see  you ; — when  did  you  arrive  from  school  ?-^— 
How  goes  on  Virgil? — Hey,  my  boy? — You  must  \m 
delighted  with  the  great  Mantuan  bard; — now  confess, 
you  little  Trojan,  can  you  eat  a  cheesecake  without  being 
reminded  of  the  Harpy's  prophecy,  and  its  fulfilment,  as 
discovered  by  young  Ascanius : — 

Heus !  etiam  tnensas  consumimUs ?  inquit  lulus.* 

But,  bless  me,  how  amazingly  you  have  grown  I  and  how 
healthy  you  look !"  Tom  took  advantage  of  this  pause  in 
the  vicar's  address,  which  had  hitherto  flowed  in  so  unin* 
terrupted  and  rapid  a  stream  as  to  preclude  the  possibility 
of  any  reply  to  his  questions,  to  inform  him  that  his  fethet- 
was  on  the  lawn,  and  desirous  of  seeing  him. 

"  Mr.  Twaddleton,"  exclaimed  Mr.  Seymour,  "you  am 
just  in  time  to  witness  the  commencement  of  a  series  of 
amusements,  which  I  have  proposed  for  Tom's  instructioat 
during  the  holidays." 

"  Amusement  and  instruction,"  replied  the  vicar,  **  arff 

*  ^'  See  I  we  devour  the  plates  on  which  we  fed." 

JSk.  vii.  116.       ' 
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not  synonymous  in  my  vocabulary ;  unless,  indeed,  they  be 
applied  to  the  glorious  works  of  Virgil ;  but  let  me  hear 
your  scheme." 

"I  have  long  thought,"  said  Mr.  Seymour,  "that  all 
the  first  principles  of  natural  philosophy  might  be  easily 
taught,  and  beautifiilly  illustrated,  by  the  common  toys 
which  have  been  invented  for  the  amusement  of  youth." 

"  A  ^g  for  your  philosophy ! "  was  the  unceremonious 
and  chilling  reply  of  the  vicar.  "  What  have  boys,"  con- 
tinued he,  "to  do  with  philosophy?  Let  them  learn 
their  grammar,  scan  their  hexameters,  and  construe  Virgil ; 
it  IS  time  enough  to  inflict  upon  them  the  torments  of 
science  afler  their  names  have  been  entered  on  the  Uni- 
▼errity  boards." 

« I  differ  from  yon  entirely,  my  worthy  friend ;  the 
principles  of  natural  philosophy  cannot  be  too  early  incul- 
cated, nor  can  they  be  too  widely  diffused.  It  is  surely  a 
great  object  to  engage  the  prepossessions  on  the  side  of 
truth,  and  to  direct  the  natural  curiosity  of  youth  to  useful 
objects," 

"  Hoity  toity  !  "  exclaimed  the  reverend  gentleman ; 
^  8och  principles  accord  not  with  my  creed  ;  heresy,  down- 
right heresy ;  that  a  man  of  your  excellent  sense  and 
mtellisrence  can  be  so  far  deceived !  But  the  world  has 
nm  mad ;  and  much  do  I  grieve  to  find,  that  the  seclusion 
rf  Overton  Lodge  has  not  secured  its  inmates  from  the 
infection.  I  came  here,  Mr.  Seymour,  to  receive  your 
sympathy,  and  to  profit  by  your  counsel ;  but,  alas  1  alas  ! 
I  have  fallen  into  the  camp  of  the  enemy  :  '  Medios  de- 
hipius  in  hostes,'  as  Virgil  has  it." 

"You  astonish  me — what  can  have  happened ? "  asked 
Mr.  Seymour. 

"There  is  Tom  Plank,  the  carpenter,"  said  the  vicar, 
"soliciting  subscriptions  for  the  establishment  of  a  philo- 
"ophical  society— a  *  Mechanics'  Institute,'  I  believe  they 
oil  it.    I  understand  that  this  mania — for  by  what  otVier^ 
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or  more  charitable  term  can  I  express  such  conduct  ? — hai 
seized  this  deluded  man  since  his  return  from  Lond(Mi| 
where  he  has  been  informed  that  all  the  *  hewers  of  wood! 
and  drawers  of  water '  are  about  to  associate  themselvei 
into  societies  for  the  promotion  of  science.  Freposterom 
idea !  as  if  a  block  of  wood  could  not  be  split  without  ■ 
knowledge  of  the  doctrine  of  percussion ;  a  pail  of  water 
drawn  from  the  well  without  an  acquaintance  with  hydro- 
statics ;  nor  a  load  securely  carried  without  solving  a 
problem  to  determine  its  centre  of  gravity  ;  but,  as  I  am  a 
Christian  priest,  I  solemnly  declare  that  I  grieve  only  fot 
my  flock,  and  raise  my  feeble  voice  for  no  other  purpose 
than  that  of  scaring  the  wolf  from  the  fold  :  to  be  angry, 
as  Pope  says,  would  be  to  revenge  the  faults  of  others  upon 
ourselves ;  but  I  am  not  angry,  Mr.  Seymour ;  I  am  only 
vexed,  sorely  vexed." 

"  Take  it  not  thus  to  heart,  my  dear  vicar,"  replied 
his  consoling  friend  ;  "  ^  Solve  met  us,*  as  your  poet  has  it. 
Science,  I  admit,  is  both  the  Pallas  and  Pandora  of  man- 
kind ;  its  abuse  may  certainly  prove  mischievous,  but  ha 
sober  and  well-timed  application  cannot  fail  to  increase  the 
happiness  of  every  class  of  mankind,  as  well  as  to  advance 
and  improve  every  branch  of  the  mechanical  arts :  so 
thoroughly  am  I  satisfied  upon  this  point,  that  I  shall  sub* 
scribe  to  the  proposed  society  with  infinite  satisfaction.'' 

"  Mr.  Seymour  !  Mr.  Seymour !  you  know  not  what  you 
do.  Would  you  scatter  the  seeds  of  insubordination  ?  ma^ 
nure  the  weeds  of  infidelity  ?  fabricate  a  battering-ram  to 
demolish  our  holy  church?  Such,  indeed, must  be  the  effeet 
of  your  Utopian  scheme ;  for  truly  may  I  exclaim  with  the 
immortal  Maro— 

....  in  nostros  fabricata  est  machina  mweos.*** 

"  Come,  come,  my  good  friend,  all  this  is  declamation 
without  argument,"  said  Mr.  Seymour. 

*  ^^An  engine 's  raised  to  batter  down  oox  -wttUs." — .^k,  ii.  46. 
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^  Witliout  aigument  I  Many  are  the  sad  instances  whicli 
I  could  adduce  in  proof  of  the  evil  effects  >v]iich  have 
ilmdy  accrued  from  this  mistaken  system.  I  am  not  in 
tfae  habit,  sir,  of  dealing  in  empty  assertion ;  already  lias 
the  aforesaid  Tom  Plank  ventured  to  question  the  clas^sical 
kaowledge  of  his  spiritual  pastor,  and,  as  I  understand,  has 
opeoly  avowed  himself,  at  the  sixpenny  club,  as  my  rival 
IB  antiquarian  pursuits." 

'^  AimI  why  should  he  not  ?  "  said  the  mischievous  Mr. 
Seymour ;  '^  I  warrant  you  be  already  possesses  many  an 
M  saw  ;  ay,  and  of  a  very  great  age,  too,  if  we  may  judge 
from  the  lass  of  its  teeth,'* 

During  this  remonstrance,  Mr.  Twaddleton  had  been 
oeeupied  in  whirling  round  his  steel  watch-chain  with  con- 
Tolsive  rapidity,  and,  after  a  short  pause,  he  burst  out  into 
&e  following  exclamation : — 

"  Worthy  sir !  if  you  persist  in  asserting,  that  a  man 
viiose  occupation  is  to  plane  deal  boards  is  prepared  to  dive 

I  into  the  sacred  mysteries  of  antiquity,  I  shall  next  expect 
to  hear  that " — 
" That  your  friend  the  carpenter  knows  a  good  deal" 
cried  Mr.  Seymour,  interrupting  the  vicar ;  "  that  he  is  a 
granmiarian,  for  he  mends  stiles ;  a  wit,  since  he  is  a  clever 
band  at  railing;  and  as  to  his  antiquarian  pretensions, 
compare  them  with  your  own ;  you  rescue  saws  from  the 
<^,  while  he  obtains  dtistfrom  his  saws.'* 
*'  What  madness  has  seized  my  unfortunate  friend  ? 

Infelix  I  quae  tanta  animum  dementia  cepit  ?* 

as  Virgil  has  it ; — But  let  it  pass,  let  it  pass,  Mr.  Sey- 
mour ;  my  profession  has  taught  me  to  bear  with  humility 
*nd  patience  the  contempt  and  revilings  of  my  brethren ;  I 
forgive  Tom  Plank  for  his  presumption,  as  in  that  case  I 
alone  am  the  sufferer ;  but  I  say  to  you,  that  envy,  trouble, 
«liscontent,  strife,   and  poverty,  will  be  the  fruits  of  the 

♦  "  What  ftiry  *b  seued  my  friend?"—^©*,  v.  465. 
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seeds  you  would  scatter.     I  verily  believe,  that 
^  march  of  intellect,'  as  it  has  been  termed,  is 
checked,  Overton,  in  less  than  twelve  months,  will^ 
a  deserted  village ;  for  there  is  scarcely  a  tradesi 
is  not  already  distracted  by  some  visionary  schei 
entific   improvement,   that  leads  to  the  neglect 
occupations,  and  the  dissipation  of  the  honest 
which  their  more  prudent  fathers  had  accumulated  ^ 
liora  pii  docuere  parentes,'  as  the  poet  has  it. 
you  of  Sam  Corkington,  who  proposes  to  erect 
ratus  in  the  crater  of  Mount  Vesuvius,  in  order  to 
every  city  on  the  continent  with  heat  and  light ;  or 
Spooner,  who  is  about  to  establish  a  dairy  at  Spil 
that  he  may  furnish  all  Europe  with  ice-cream 
milk  of  whales  ;  or  of  Tom  Pipes,  who  has 
pared  a  prospectus  for  conveying  music  into  our 
resonant  tubes  issuing  from  a  central  orchestra)  ji 
water  and  gas  are  laid  on  to  our  dwellings  ?    *  O, 
Democritus !' " 

"  I  readily  admit,"  said  Mr.  Seymour,  "  that 
twenty  years  ago  I  might  at  once  have  denounced 
schemes  as  the  phantoms  of  a  disordered  brain ;  but  in' 
days,  when  science  has  realised  the  fairy  wonders 
mance,  and  the  productions  of  the  mechanist  and  el( 
have  actually  surpassed  the  wild  imaginings  of  the  « 
when  we  have  engaged  the  lightning  to  carry  our  nu 
and  the  sun  to  paint  our  portraits,  we  must  pause, 
vicar,  before  we  reject  any  proposition,  however  st 
as  being  absurd  and  impracticable." 

The  vicar,  however,  was  not  to  be  so  appeased,  antt] 
preparing  to  proceed  with  an  j^neid  of  woes,  when  ther;i 
thread  was  suddenly  snapped  asunder  by  the  expU 
a  most  audacious  pun,  which,  although  it  turned 
rection,  did  not  diminish  the  violence  of  the  vicar^s  i 
nation. 
''Mr,  Seymour"  exclaimed lYve mceivaftd ^<entleiiuu 
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perceive  you  are  determined  to  meet  my  remonstrances 
with  ridicule ;  when  I  had  hoped  to  bring  an  argument 
incs^ble  of  refutation,  ^  Turn  varuB  illtidunt  pestes^  as 
VirgU  has  it." 

"  Pray,  allow  me  to  ask,"  said  Mr.  Seymour,  "  whether 
my  puns  or  your  quotations  better  merit  that  title  ?  " 

^^  That  you  should  compare  the  vile  practice  of  punning 
with  the  elegant  and  refined  habit  of  conveying  our  ideas 
by  classic  symbols,  does  indeed  surprise  and  disturb  me. 
Pope  has  said  that  words  are  the  counters  by  which  men 
represent  their .  thoughts ;  the  plebeian,"  continued  the 
vicar,  ^'  selects  base  metal  for  their  construction,  while  the 
scholar  forms  them  of  gold  and  gems,  dug  from  the  richest 
mines  of  antiquity.  But  to  what  vile  purpose  does  the 
punster  prostitute  such  counters !  Not  for  the  interchange 
of  ideas,  but,  like  the  juggler,  to  deceive  and  astonish  by 
acts  of  legerdemain." 

^^  How  fortunate  is  it  that  you  had  not  lived  in  the  reign 
of  King  James  !  "  remarked  Mr.  Seymour ;  "for  that  sin- 
gular monarch,  as  you  may,  perhaps,  remember,  made  very 
few  bishops  who  had  not  thus  signalized  themselves." 

"  To  poison  our  ears  by  quibbles  and  quirks  did  well 
become  him  who  sought  to  deceive  our  senses  and  blind  our 
reason — ^the  patron  of  puns  and  the  believer  in  witchcraft 
were  suitably  united,"  replied  the  vicar. 

"  Well,  as  this  is  a  subject  upon  which  it  is  not  likely  we 
should  agree,  I  will  pass  to  another,  where  I  hope  to  be 
more  successful ;  I  trust  I  shall  induce  you  to  view  with 
more  complacency  my  project  of  teaching  philosophy  by 
the  aid  of  toys  and  sports." 

"  Mr.  Seymour,  the  proposal  of  instructing  children  in 
the  principles  of  natural  philosophy  is  really  too  visionary 
to  require  calm  discussion  ;  and  can  be  equalled  only 
in  absurdity  by  the  method  you  propose  for  carrying  it 
into  effect.  Verily  thou  art  a  schoolmaster  in  sheep's 
clothing." 

C 
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"  Come,  come,  my  dear  vicar,  pray  chain  up  your  pf»- 
judices,  and  let  your  kind  spirit  loose  for  half  an  hour : 
me  beg  that  you  will  so  far  indulge  me  as  to  listen  patienllyE  ^ 
to  the  plan  by  which  it  is  my  intention  to  turn  sport  into  | 
science,  or,  in  other  words,  toys  into  instruments  of  phOo* 
sophical  instruction." 

^'  And  is  it  then  possible,"  said  the  vicar,  in  a  tone  of 
supplication,  '^  that  you  can  seriously  entertain  such  a  wiM^. 
and,  I  might  add,  kill-joy  scheme  ?  Would  you  pursue  tiMj^ 
luckless  urchin  from  the  schoolroom  into  the  very  pl^^ 
ground,  with  your  unrelenting  tyranny  ?  a  sanctuary  wk^k 
the  most  rigid  pedagogue  lias  hitherto  held  inviolable.  & 
the  buoyant  spirit,  so  forcibly,  though  perhaps  necesmilyi 
repressed,  during  the  hours  of  discipline,  to  have  no  UMi 
terval  for  its  free  and  uncontrolled  expansion?  XoM 
science,  methinks,  Mr.  Seymour,  might  have  taught  yon  Ik' 
wiser  lesson  ;  for  you  must  well  know  that  the  most  elaftlii. 
body  will  lose  that  property  by  being  constantly  kept  in-a^ 
state  of  tension . " 

"  A  fine  specimen  of  sophistry,  upon  my  word,  nHhte!;} 
would  doubtless  raise  every  nursery-governess  and  dotiogt 
grandmother  in  open  rebellion  against  me ;  but  let  me  bM^ 
that  it  ill  becomes  a  man  of  liberal  and  enlarged  ideaSy 
suffer  his  opinions  to  be  the  sport  of  mere  words  ;  for, 
our  present  difference  is  an  affair  of  words,  and  of  wc 
only,  I  will  undertake  to  prove,  to  the  satisfaction  of 
unprejudiced  person.  Plai/  and  work — amusement 
instruction — toys  and  tasks — are  invariably  but  most 
justifiably  employed  as  words  of  contrast  and  opposit 
an  error  which  has  arisen  from  the  indistinct  and  veiy 
definite  ideas  which  we  attach  to  such  words.  If 
degree  of  mental  exertion  be  said  to  constitute  the  dii 
ence  between  play  and  work^  I  am  quite  sure  that 
definition  would  be  violated  in  the  first  illustration ;  for 
me  ask,  when  do  boys  exert  so  much  thought  as  in  carr 
into  effect  their  holiday  schemes?    The  distinction  m 
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more  properly  be  made  to  turn  upon  the  irksome  feelings 
which  may  be  supposed  to  attend  the  drudgery  of  study, 
when  its  promised  objects  have  no  direct  sympathies  in  the 
imagination  of  the  student;  but  this  can  never  happen 
except  from  a  vicious  system  of  education  that  excludes 
the  operations  of  thought ;  a  school  that  locks  in  the  body, 
while  it  locks  out  the  mind :  depend  upon  it,  Mr.  Twad- 
dleton,  that  the  human  mind,  whether  in  youth  or  manhood, 
is  ever  gratified  by  the  acquisition  of  information ;  every 
occupation  soon  cloys,  unless  it  be  seasoned  by  tliis  stimu- 
lant. Is  not  the  child  idle  and  miserable  in  a  nursery  full 
of  play  things  ?  and  to  what  expedient  does  he  instinctively 
fly  to  relieve  his  ennui?  Why,  he  breaks  his  toys  to 
pieces,  as  Miss  Edgeworth  justly  observes,  not  from  the 
love  of  mischief,  but  from  the  hatred  of  idleness,  or  rather 
from  an  innate  thirst  after  knowledge ;  and  he  becomes,  as 
it  were,  an  enterprising  adventurer,  and  opens  for  himself 
a  new  source  of  pleasure  and  amusement,  in  exploring  the 
mechanism  of  their  several  parts.*  Think  you  then,  Mr. 
Twaddleton,  that  any  assistance  which  might  be  offered  the 
boy,  under  such  circumstances,  would  be  received  by  him 
as  a  task  ?  Certainly  not.  The  acquisition  of  knowledge 
then,  instead  of  detracting  from,  must  heighten  the  amuse- 
ment of  toys ;  and  if  I  have  succeeded  in  convincing  you 
of  this  truth,  my  object  is  accomplished.  How  greatly," 
continued  he,  "  do  parents  and  preceptors  err  in  mistaking 
for  mischief,  or  wanton  idleness,  all  the  little  manoeuvres 
of  young  persons,  which  are  frequently  practical  inquiries 
to  confirm  or  refute  doubts  which  are  passing  in  their 
minds !  •  When  the  aunt  of  James  Watt  reproved  the  boy 
for  his  idleness,  and  desired  him  to  take  a  book,  or  employ 
himself  usefully,  and  not  be  taking  off  the  lid  of  the  kettle, 
and  putting  it  on  again,  and  holding  now  a  cup,  and  now 
a  silver  spoon  over  the  steam,  how  little  was  she  aware 

•  So  exactly  does  Gothe  express  the  same  idea,  that  the  passage  has 
been  introduced  in  a  supplementoij  note  (3), 

c2 
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he  was  investigating  a  problem  which  was  to  lead  to 
greatest  of  human  inventions !" 

Thus  did  Mr.  Seymour,  like  an  able  general,  assail 
adversary  on  his  own  ground ;  he  drove  him,  as  it  we] 
into  a  corner,  and  by  seizing  the  only  pass  through  whi 
he  could  make  his  escape,  forced  him  to  surrender  at 
cretion. 

"  Why,  truly,"  replied  the  vicar,  after  a  short  pauM^ 
^^  I  am  ready  to  admit  that  there  is  much  good  sense  iu 
your  observations ;  and  if  the  scientific  instruction  upon^ 
these  occasions  be  not  carried  so  £ir  as  to  puzzle  the  boy^j 
I  am  inclined  to  withdraw  my  opposition."  ,i 

"  Therein  lies  the  whole  secret ;  I  do  not  offer  you  the 
black  and  bitter  root  of  the  ^Moly,^  but  its  white,  sweet* ; 
and  agreeable  flower.*  When  an  occupation  agreealitfj 
interests  the  understanding,  imagination,  or  passions  o(l^ 
children,  it  is  what  is  commonly  understood  by  the  tsa^ 
play  or  sport ;  whereas  that  which  is  not  accompanied  with, 
such  associations,  and  yet  may  be  necessary  for  their  future' 
welfare,  is,  properly  enough,  designated  as  a  task.*' 

"  I  like  your  distinction,"  observed  the  vicar. 

^'  Then  may  I  hope  that  you  will  indulge  me  so  fiur  at. 
to  listen  to  the  scheme  by  which  it  is  my  intention  to  turn 
*  Sport  into  Science,'  or,  in  other  words.  Toys  into  instni* 
ments  of  Philosophical  Tnstrtiction  f  " 

The  vicar  smiled  and  nodded  assent. 

*  Thus,  while  he  spoke,  the  sovereign  plant  he  drew 
Where  on  th*  all-bearing  earth  unmarked  it  grew 
And  shed  its  nature,  and  its  wond*rous  power ; 
BUck  was  the  root,  but  milky  white  the  flower,  , 

Moly  the  name,  by  mortals  hard  to  find, 
But  all  is  easy  to  th*  ethereal  mind ; 

This  Hermes  gave Ocfyas.  x.  ,  ^ 

Hermes  here  allegorically  represents  Instruction,  and  Moly  the  pliirt  ] 
of  Knowledge— whose  black  and  bitter  roots  symbolises  the  irkMMI  ' 
rommencement  of  study,  or  in  the  words  of  Plato,  "  the  beginning  iC 
j'nstructioDy  which  is  always  accompanied  with  reluctance  and  pate.** 
It  is  scarcely  necessary  to  apprise  the  70Tm\^\>o\Axdftt  that  this  Mil 
Jfi^  is  to  be  found  only  in  poeticaX  gxo\uid. 
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Mr.  Seymour  proceeded— "In  the  first  place,  I  would 
give  the  boy  some  general  notions  with  regard  to  the  pro- 
perties of  matter,  such  as  its  gravitation,  vis  inertiae,  elas- 
ticity, &c.     What  apparatus  can  be  required  for  such  a 
purpose,  beyond  some  of  the  more  simple  toys  ?     Indeed, 
I  will  undertake  to  demonstrate  the  three  grand  laws  of 
motion  by  a  game  at  ball ;    while  the   composition  and 
resolution  of  forces  may  be  beautifully  exemplified  during 
a  game  of  marbles,  especially  that  of  *  ring-taw ;  *  but  in 
order  that  you  may  more  clearly  comprehend  the  capa- 
bility of  my  plan,  allow  me   to  enumerate   the  various 
philosophical  principles  which  are  involved  in  the  opera- 
tion of  the  several  more  popular  toys  and  sports.    We  will 
commence  with  the  ball ;  which  will  illustrate  the  nature 
and  phenomena  of  elasticity ,  as  it  leaps  from  the  ground ; — 
of  rotatory  motion,  while  it  runs  along  its  surface ; — of 
reflected  motion,  and  of  the  angles  of  incidence  and  reflec- 
tion, as  it  rebounds  from  the  wall ; — and  oi projectiles,  as 
it  is  whirled  through  the  air  ;  at  the  same  time  the  cricket- 
bat  may  serve  to  explain  the  centre  of  percussion,     A 
game  at  marbles  may  be  made  subservient  to  the  same 
purposes,  and   vnll   farther  assist  us  in  conveying  clear 
ideas  upon  the  subject  of  the  collision  of  elastic  and  non- 
elastic  bodies,  and  of  their  velocities  and  direction  after 
impact.      The  composition  and  resolution  of  forces  may  be 
explained  at  the  same  time.    The  nature  of  elastic  springs 
will  require  no  other  apparatus  for  its  elucidation  than 
Jack-in-the-box  and  the  numerous  leapin^-frogs  and  cats 
with  which  the  play-room  abounds.     The  leathern  sucker 
will  exemplify  the  nature  of  cohesion,  and  the  effect  of 
water  in  filling  up  those  inequalities  by  which  contiguous 
^feces  are  deprived  of  their  attractive  power  ;  it  will,  at 
the  same  time,  demonstrate  the  nature  of  a  vacuum,  and 
the  influence  of  atmospheric  pressure.     The  squirt  will 
afford  a  farther  illustration  of  the  same  views,  and  will 
fornish  a  practical  proof  of  the  weight  of  the  atmosphere 
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in  raising  a  column  of  water.  The  thl 
will  necessarily  follow.  The  greater  e]a4 
pared  with  that  of  water,  I  shall  be  alJ 
amusing  exhibition  of  the  '  Bottle  Imps.'M 

"Boltlelmps! — 'Ac/ieronia  movebis 

Mr.  Seymour  continued — "  The  v 
will  elucidate  tlie  nature  of  the  centre  o/U 
suspetision,  and  line  of  direction  ;  the  i^ 
horse,  and  the  operation  of  walking 
come  in  aid  of  our  explanations.  Thi 
momentum  and  a  change  in  the  centre  of  g 
may  be  beautifully  exemplified  by  tlie  actit^ 
Tumblers.  Tlie  sling  will  demonstrate  t 
effect  of  centrifugal  force,  and  humble  a 
alliance  may  seem,  it  will  satisfactorily  expfl 
of  those  celestial  orlw  that  revolve 
central  sun.  The  top*  and  tetotum  will  i 
of  whirling  motion  to  support  the  asis  ' 
unaltered  position.  The  trundling  of  the  I: 
plish  the  same  and  other  objects  ;  as  will  a 
of  the  gaoU,  with  the  additional  advantage 
its  motions  imperled  by  contact  with  the  I 
game  of  bilboquel,  or  cup  and  ball,  will  shof 
of  rotatory  motion  in  steadying  the  rectiliJ 
spherical  body,  whence  the  theory  of  the  rifl 
cieduced.  For  conveying  some  elementary 
doctrine  of  oscillation,  there  is  the  swing, 
the  arrow  will  not  only  elucidate  the  pria 
Jectiles,  but  n'ill  explain  tlie  force  of  the  air  I 
rotatory  motion  by  its  impact  on  oblique 
revolution  of  the  shuttlecock  may  be  shown  to  a 
the  same  revolution  of  forces.  Then  comes  t] 
of  the  most  iniJtriictivp  and  amusing  of  (tl!  th" 

•  ■<  The  motion  of  the  top  is  a  matter  of  the  greatert 
/(Mspp/icable  to  the  elucidation  of  some  of  Uw  gr«a4f*t  ^ 
ia  nature." — Airj^t  Lectvrt  ot  J/wieich. 
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of  youth, — the  favourite  toy  of  Newton  in  his  boyish 
days:* — its  ascent  at  once  developes  the  theory  of  the 
composition  and  resolution  of  forces,  and  explains  various 
subordinate  principles,  which  I  shall  endeavour  to  describe 
when  we  arrive  at  the  subject.     The  see-saw  will  unfold 
the  general  principle  upon  whicli  the  Mechanical  Powers 
are  founded ;  and  the  boy  may  thus  be  easily  led  to  the 
theory  of  the  lever,  by  being  shown  how  readily  he  can 
balance  the  heavier  weight  of  a  man  by  riding  on  the 
longer  arm  of  the  plank.     The  theory  of  colours  may  be 
pointed  out  to  him  as  he  blows  his  soap-bubbles ;  ^  an 
amusement  which  will,  at  the  same  time,  convince  him  that 
the  air  must  exert  a  pressure  equally  in  all  directions.    For 
explaining  the  theory  of  sound,  there  are  the  whistle,  the 
humming-top,  the  whiz-gig,  the  pof)-gun,  the  bull-roarer, 
and  sundry  other  amusements  well-known  in  the    play- 
ground ;  but  it  is  not  my  intention,  at  present,  to  enu- 
merate all  the  toys  which  may  be  rendered  capable  of 
affording  philosophical  instruction ;  I  merely  wish  to  con- 
nnce  you  that  my  plan  is  not  quite  so  chimerical  as  you 
were  at  first  inclined  to  believe.     I  do  not  profess  to  place 
the  head  of  Laertes  on  the  shoulders  of  Telemachus,  nor, 
like  Friar  Bacon,  to  teach  the  science  of  the  age  in  lialf-a- 
year ;  but  I  do  engage  to  teach  the  young  student  those 

•  Sir  Isaac  Newton  is  said  to  have  been  much  attached  to  philoso- 
phical sports  when  a  boy ;  he  was  the  first  to  introduce  paper  kites  at 
Grantham,  where  he  was  at  school.  He  took  pains  to  find  out  their 
proper  proportions  and  figure,  and  the  proper  place  for  fixing  the 
string  to  them.  He  made  lanterns  of  paper  crimpled,  which  he  used 
to  go  to  school  by  in  winter  mornings  with  a  candle,  and  he  tied  them 
to  the  tail  of  his  kites  in  a  dark  night,  which  at  first  frightened  the 
country  people  exceedingly,  who  took  his  candles  for  comets. — 
Thomson's  Hist,  of  R.  S. 

f  The  colours  which  glitter  on  a  soap-bubble  are  the  immediate 
consequence  of  a  principle  the  most  important  from  the  variety  of 
phenomena  it  explains,  and  the  most  beautiful  from  its  simplicity  and 
compendious  neatness  in  the  whole  science  of  Optics. — HerscJieVs  Pre- 
Uminary  Discourse.  In  a  future  part  of  this  work  it  will  be  seen  that 
the  soap-bubble  enabled  Faraday  to  carry  out  a  most  important  series 
of  experiments. 
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rudiments  by  which,  with  diligence  and  a  willing  mind,  he 
may  ultimately  acquire  it." 

"  Upon  my  word,"  said  the  vicar,  "  no  squirrel  ever 
hopped  from  branch  to  branch  with  more  agility, — you 
are  the  very  counterpart  of  Cornelius  Scriblerus ;  but  I 
must  confess  that  your  scheme  is  plausible,  very  plausible, 
and  I  shall  no  longer  refuse  to  attend  you  in  the  progress 
of  its  execution. 

Cedo  equidem,  nee,  nate,  tibi  comes  ire  recuso,* 
as  Virgil  has  it." 

Mr.  Seymour,  however,  saw  very  plainly,  that  although 
the  vicar  thus  withdrew  his  opposition,  he  was  nevertheless 
very  far  from  embarking  in  the  cause  with  enthusiasm,  and 
that,  upon  the  principle  already  discussed,  he  would  per- 
form his  part  rather  as  a  task  than  a,  pastime.  Nor  was 
the  line  which  Mr.  Twaddleton  had  quoted  from  the 
JEneid  calculated  to  efface  such  an  impression.  It  was 
true  that,  like  Anchises,  he  no  longer  refused  to  accom- 
pany him  in  his  expedition ;  but,  if  the  comparison  were  to 
run  parallel,  it  was  evident  that,  like  ^neas,  he  would 
have  to  carry  him  as  a  dead  weight  on  his  shoulders.  This 
difficulty,  however,  was  speedily  surmounted  by  an  expe- 
dient, with  which  the  reader  will  become  acquainted  by 
the  recital  of  what  followed. 

"  I  rejoice  greatly,"  said  Mr.  Seymour,  "  that  we  have 
at  length  succeeded  in  enlisting  you  into  our  service ;  with- 
out your  able  assistance  I  fear  that  my  instruction  would 
be  extremely  imperfect ;  for  you  must  know,  my  dear  sir, 
that  I  am  ambitious  of  making  Tom  an  antiquary  as  well 
as  a  philosopher,  and  I  look  to  you  for  a  history  of  the 
several  toys  which  I  shall  have  occasion  to  introduce,  as 
well  as  for  the  allusions  made  to  them  in  the  classics." 

This  propitiatory  sentence  had  its  desired  effect. 

"  Most  cheerfully  shall  I  comply  with  your  wishes," 
exclaimed  the  delighted  vicar ;  ^'  and  I  can  assure  you,  sir, 

«  "  I  yield,  my  son,  and  no  longer  refuse  to  become  yoor  companion  .'^ 
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that  with  regard  to  several  of  the  more  popnlar  toys  and 
ptatimes,  there  is  muuh  very  curious  and  interesting  lore.' 
Mr.  Seymour  had  upon  this  occasitm  succeeded  in  open* 
ii^  the  heart  of  the  vicar,  juat  as  a  skilful  mechanic  would 
pck  a  patent  lock ;  who,  instead  of  fbraing  it  by  direct 
violence,  seeks  to  discover  the  recret  spring  to  which  all  its 
Tarious  movements  are  subservient. 

"  To-morrow,  then,"  cried  the  vicar,  in  a  voice  of  great 
eiultation,  "  we  will  commence  our  career,  from  which  I 
anticipate  the  highest  satis&ctiou  and  advantage ;  in  the 
nwan  time,"  continued  he,  "  I  will  refiresh  my  memory 
upon  certain  points  touching  the  antiquities  of  thexe  siid 
pastimes,  or,  as  we  used  to  say  at  college,  get  up  the  sub- 
ject. I  will  also  press  into  our  service  my  friend  and 
neighbour  Jeremy  Prybabel,  whose  etymological  know- 
led^  will  greatly  assist  us  in  tracing  the  origin  of  many  of 
tlie  words  used  in  our  sports,  which  i«  frequently  not  very 

obvious." 
Ur.  Seymour  cast  an  intelligible  glance  at  his  wife,  who 

W3  no  less  surprised  at  the  sudiien  ciiange  in  the  vicar'B 

tenements  than  she  was  pleased  with  the  skill  and  address 

tiy  which  it  had  been  accomplished. 
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It  was  about  two  o'clock,  irhen  Mr.  Twaddleton,  in  cob- 
liauy  will)  Ht.  aiid  Mrs.  Sejmour,  joioed  the  children  as 

"  Tom,"  said  the  fatlier, "  are  you  prepared  to  commeDce 
tJte  j>roposed  examination :  " 
"  Quite  ready,  paiia." 
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"  Then  you  must  first  infonn  me,"  said  Mr.  Seymour, 
taking  the  ball  out  of  Rosa's  hand,  '^  why  this  ball  falls  to 
the  ground  as  soon  as  I  withdraw  from  it  the  support  of 
my  hand  ?" 

"  Because  every  heavy  body  that  is  not  supported,  must 
of  course  fitll." 

"  And  every  light  one  also,  my  dear ;  but  that  is  no 
answer  to  my  question  ;  you  merely  assert  the  £ict,  without 
explaining  the  reason." 

*^  Oh !  now  I  understand  you  ;  it  is  owing  to  the  force  of 
gravity ;  the  earth  attracts  the  ball,  and  the  consequence  is, 
fhat  they  both  come  in  contact ; — is  not  that  right  ?" 

'*  Certainly ;  but  if  the  earth  attract  the  ball,  it  is 
equally  true  that  the  ball  must  attract  the  earth ;  for  you 
Iiave,  doubtless,  learnt  that  bodies  mutually  attract  each 
other ;  tell  me,  therefore,  why  the  earth  should  not  rise  to 
meet  the  ball  ?'* 

"  Because  the  earth  is  so  much  larger  and  heavier  than 
the  ball." 

"  It  is,  doubtless,  much  larger,  and  since  the  force  of 
attraction  is  in  proportion  to  the  mass,  or  quantity  of 
matter,  you  cannot  be  surprised  at  not  perceiving  the  earth 
rise  to  meet  the  ball,  the  attraction  of  the  latter  being  so 
infinitely  smail,  in  comparison  with  that  of  the  former,  as 
to  render  its  effect  wholly  nugatory  ;  but  with  regard  to 
the  earth  being  heavier  than  the  ball,  what  will  you  say 
when  I  tell  you  that,  in  the  ordinary  acceptation  of  the 
term,  it  cannot  be  said  to  have  any  weight." 
"  No  weight  at  all?" 

Tom  begged  that  his  father  would  explain  to  him  how 
it  could  possibly  be  that  the  earth  should  not  possess  any 
weight. 

*'  Weight,  my  dear  boy,  you  will  readily  understand, 
can  be  nothing  more  than  an  effect  arising  out  of  the 
resisted  attraction  of  a  body  for  the  earth :  you  have  just 
stated,  that  all  bodies  have  a  tendency  to  fall,  in  cowse- 
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quence  of  the  attraction  of  gravitation ;  but  if  they  be 
supported,  and  prevented  from  approaching  the  earth, 
either  by  the  hand,  or  any  other  appropriate  means,  this 
tendency  will  be  felt,  and  is  called  weight*^ 

Tom  understood  this  explanation,  and  observed,  that 
"  since  attraction  was  always  in  proportion  to  the  quantity 
of  matter,  so,  of  course,  a  larger  body  must  be  more 
powerfully  attracted,  or  be  heavier,  than  a  smaller  one." 

"  Magnitude,  or  size,  my  dear,  has  nothing  whatever  to 
do  with  quantity  of  matter :  will  not  a  small  piece  of  lead 
weigh  more  than  a  large  piece  of  sponge?  In  the  one 
case,  the  particles  of  matter  may  be  supposed  to  be  packed 
in  a  smaller  compass;  in  the  other,  there  must  exist  a 
greater  number  of  pores  or  interstices." 

"  I  understand  all  you  have  said,"  observed  Louisa, 
"  and  yet  I  am  unable  to  comprehend  why  the  earth  can- 
not be  said  to  have  any  weight." 

"  Cannot  you  discover,"  answered  Mr.  Seymour,  "  that, 
since  the  earth  has  nothing  to  attract  it,  it  cannot  have  any 
attraction  to  resist,  and,  consequently,  according  to  the 
ordinary  acceptation  of  the  term,  it  cannot  be  correctly  said 
to  possess  weight  ?  although  I  confess  that,  when  viewed 
in  relation  to  the  solar  system,  a  question  will  arise  upon 
this  subject,  since  it  is  attracted  by  the  sun." 

The  children  declared  themselves  satisfied  with  this  ex- 
planation, and  Mr.  Seymour  proceeded  to  put  another 
question :  "  Since,"  continued  he,  "  you  now  understand 
the  nature  of  that  force  by  which  bodies  fall  to  the  earthy 
can  you  tell  me  the  degree  of  velocity  with  which  they 
fell  ?" 

Tom  asserted  that  the  weight  of  the  body,  or  its  quantity 
of  matter,  and  its  distance  from  the  surface  of  the  earth, 
must,  in  every  case,  determine  that  circumstance;  but 
Mr.  Seymour  excited  his  surprise  by  saying,  that  it  would 
not  he  influenced  by  either  of  those  conditions;  he  in- 
formed  them,  for  instance,  that  acauv\oxv-\)«XV,«i.xA  ^xcAsble^ 
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I     ffould  fkll  through  the  same  number  of  feet  in  a  g'nea 
I     time,  and  that,  whether  the  experiment  were  tried  from 

the  top  of  a  house,  or  from  the  summit  of  St.  Paul's,  tlie 

fame  result  would  be  obtained. 

"  1  am  quite  sure,"  exclaimed  Tom,  "  that  in  the  Caa- 
'      rertations  on  JValural  PUiloiophy,  it  is  positively  stated, 

I  that  attraction  is  alwayi  in  proportion  to  the  qaantiti/  of 
maUer." 

I"  Yes,"  observed  Louisa.  "  and  it  is  moreover  asserted, 
tbit  the  attraction  dim:  '.he  diglaiwes  increase." 

Mr.  Seymour  said,  erceived  ihe  error  under 

I     which  bis  children  labi  nd  that  he  would  endeavour 

I     lo  remove  it.     "  You  niv  dears,"  continued  he, 

I     '■  divest  your  minds  of  but  natural  feeling, 

.      tliat  a  body  necessaril  — ound  without  the 

esertion  of  floy  force :  he  g        er  the  quantity  of 

matter,  the  greater  mu=i,  ud  ine  force  eserted  to  bring  it 
tu  the  earth;  for  instance,  a  ^ubstauce  which  weighs  a 
hundred  pounds  will  thus  require  just  ten  times  more  force 
than  one  which  nnly  weig^hs  ten  pounds ;  and  hence  it 
must  follow,  that  both  will  come  to  the  ground  at  the 
same  moment ;  for  although,  in  the  one  case,  there  \i  ten 
times  more  matter,  there  is,  at  the  same  time,  ten  times 
more  attiaciion  to  overcome  its  resistance ;  for  you  have 
already  admitted  that  the  force  of  attraction  is  always  in 
proportion  to  the  quantity  of  matter.  Now  let  us  only  for 
an  instant,  for  the  sake  merely  of  argument,  suppose  that 
attraction  had  been  a  force  acting  without  any  regard  to 
quantity  of  matter,  is  it  not  evident  thai,  in  such  a  case, 
the  body  containing  the  largest  quantity  would  be  the 
slowest  in  felling  to  the  earth?" 

"  I  understand  you,  papa,"  cried  Tom :  "  if  an  empty 
waggon  travelled  four  miles  an  hour,  and  were  afterwards 
BO  loaded  as  to  have  its  weight  doubled,  it  could  only 
travel  at  the  rate  of  two  miles  in  the  same  period,  provided 
that  in  ixiih  cases  the  horses  exerted  the  same  atriinglU." 
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"  Exactly,"  said  Mr.  Seymour;  " and  to  follow  up  your 
illustration,  which  is  not  a  bad  one,  it  is  only  necessary  to 
state,  that  Nature,  like  a  considerate  master,  always  appor* 
tions  the  number  of  horses  to  the  burthen  that  is  to  be 
moved,  so  that  her  loads,  whatever  may  be  their  weight, 
always  travel  at  the  same  rate ;  or,  to  express  the  fact  in 
philosophical  instead  of  figurative  language,  gravitation, 
or  the  force  of  the  earth's  attraction,  always  increases  a* 
the  quantity  of  matter,  and,  consequently,  that  heavy  and 
light  bodies,  when  dropped  together  from  the  same  altitude, 
must  come  to  the  ground  at  the  same  instant  of  time." 

Louisa  had  listened  with  great  attention  to  this  explana^ 
tion ;  and  although  she  thoroughly  understood  the  argu- 
ment, yet  it  appeared  to  her  at  variance  with  so  many  facts 
with  which  she  was  acquainted,  that  she  could  not  give 
implicit  credence  to  it. 

"  I  think,  papa,"  said  the  archly-smiling  girl,  "  I  could 
overturn  this  fine  argument  by  a  very  simple  experiment." 

"  Indeed,  Miss  Sceptic  :  then  pray  proceed ;  and  I  think 
we  shall  find  that  the  more  strenuously  you  oppose  it  the, 
more  powerful  it  will  become  :  but  let  us  hear  your  objec- 
tions." 

"  I  shall  only,"  replied  she,  "  drop  a  shilling  and  a. 
piece  of  paper  from  my  bed-room  window  upon  the  lawD, 
and  request  that  you  will  observe  which  of  them  reaches 
the  ground  first ;  if  I  am  not  much  mistaken,  you  will  find 
that  the  coin  will  strike  the  earth  before  the  paper  has. 
performed  half  its  journey." 

Tom  appeared  perplexed,  and  cast  an  inquiring  look 
at  his  father. 

"  Come,"  said  Mr.  Seymour,  "  I  will  perform  this  est. 
periment  myself,  and  endeavour  to  satisfy  the  doubts  of  onr 
young  sceptic ;  but  I  must  first  take  the  opportunity  to 
observe  that  I  am  never  better  pleased  than  when  y<m. 
attempt  to  raise  difficulties  in  my  way,  and  I  hope  ywi 
will  always  express  them  witTaout  leserve." 
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"  Here,  then,  is  a  penny  piece ;  and  here,"  said  Tom, 
"  is  a  piece  of  paper." 

**  Which,"  continued  Mr.  Seymour,  "  we  will  cut  into  a 
corresponding  shape  and  size."  This  having  been  accom- 
plished, he  held  the  coin  in  one  hand  and  the  paper  disc  in 
the  other,  and  dropped  them  at  the  same  instant. 

•*  There  !  there !  "  cried  Louisa,  with  an  air  of  triumph ; 
"the  coin  reached  the  ground  long  before  the  paper." 

Mr.  Seymour  allowed  that  there  was  a  distinct  interval 
in  fevour  of  the  penny-piece  ;  and  he  proceeded  to  explain 
the  cause  of  it.     He  stated  that  the  result  was  not  con- 
trary to  the  law  of  gravitation,  since  it  arose  from  the 
mterference  of  a  foreign  body,  the  air,  to  the  resistance  of 
which  it  was  to  be  attributed :  and  he  desired  them  to 
eoDsder  the  particles  of  a  falling  body  as  being  linder  the 
influence  of  two  opposing  forces, — gravity  and  the  air's 
ie»stance.     Louisa  argued,  that  the  air  could  only  act  on 
tite  surface  of  a  body,  and  as  this  was  equal  in  both  cases 
(the  size  of  the  paper  being  exactly  the  same  as  that  of  the 
penny-piece),  she  could  not  see  why  the  resistance  of  the 
&r  should  not  also  be  equal  in  both  cases. 

"  I  admit,"  said  Mr.  Seymour,  "  that  the  air  can  only 

let  upon  the  surface  of  a  falling  body,  and  this  is  the  very 

ttason  of  the  paper  meeting  with  more  resistance  than  the 

;  for  the  latter,  from  its  greater  density,  must  contain 

y  more  particles  than  the  paper,  and  upon  which  the 

cannot  possibly  exert  any  action  ;  whereas  almost  every 

le  of  the  paper  may  be  said  to  be  exposed  to  its  re- 

ce,  the  fall  of  the  latter  must  therefore   be  more 

ed  than  that  of  the  former  body." 

At  this  explanation  Louisa's  doubts  began  to  clear  off,  and 

were  ultimately  dispelled  on  Mr.  Seymour  performing 

■Modification  of  the  above  experiment  in  the  following 

^  Wtoei.    He  placed  the  disc  of  paper  in  close  contact  with 

^■tapper  part  of  the  coin,  and,  in  this  position,  dropped 

'*  ^^  from  his  hand.    They  both  reached  the  ground  at  t\ie 

instant. 
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^'  Are  you  now  satisfied,  my  dear  Louisa  ?  "  asked  her 
father  :  '^  you  perceive  that,  by  placing  the  paper  in  con- 
tact with  the  coin,  I  screened  it  from  the  action  of  the  air, 
and  the  result  is  surely  conclusive." 

^^  Many  thanks  to  you,  dear  papa ;  I  am  perfectly  satis- 
fied, and  shall  feel  less  confident  for  the  future."  Tom 
was  delighted  ;  for,  as  he  said,  he  could  now  understand 
why  John's '  paper  parachute  descended  so  deliberately  to 
the  ground  ;  he  could  also  explain  why  feathers,  and  other 
light  bodies,  floated  in  the  air.  "  Well  then,"  said  Mr. 
Seymour,  ''  having  settled  this  knotty  point,  let  us  proceed 
to  the  other  question,  viz.  '  that  a  body  will  fall  with  the 
same  velocity,  during  a  given  number  of  feet,  from  the 
ball  of  St.  Paul's  as  firom  the  top  of  a  house.'  You  main- 
tain, I  believe,  that,  since  the  attraction  of  the  earth  far  a 
body  diminishes  as  its  distance  from  it  increases,*  a  sub- 
stance at  a  great  height  ought  to  fall  more  slowly  than 
one  which  is  dropped  from  a  less  altitude." 

Neither  Tom  nor  Louisa  could  think  otherwise.  Mr. 
Seymour  told  them  that,  in  theory,  they  were  perfectly 
correct,  but  that,  since  attraction  acted  from  the  centre, 
and  not  from  the  surface  of  the  earth,  the  difierence  of  its 
force  could  not  be  discovered  at  the  small  elevations  to 
which  they  could  have  access :  "  for  what,"  said  he,  "  can 
a  few  hundred  feet  be  in  comparison  with  four  thousand 
miles,  which  is  the  distance  from  the  centre  to  the  surftce 
of  our  globe  ? — You  must  therefore  perceive  that,  in  all 
ordinary  calculations  respecting  the  velocity  of  &lling 
bodies,  we  may  safely  exclude  such  a  consideration." 

'^  But  suppose,"  said  Tom,  ^'  it  were  possible  to  make 

*  Gravity,  or  the  tendency  of  a  body  to  approach  the  earth,  li 
inversely  as  the  square  of  the  distance;  that  is,  if  a  body  be  attraeted 
by  the  earth  at  a  certain  distance,  with  a  certain  force,  and  be  after> 
wards  removed  to  twice  the  distance,  il  will  now  be  attracted  not  htf-^ 
as  much,  but  only  one-fourth  as  much  as  it  was  before ;  and  if  it  bf. 
removed  to  three  times  the  first  distance,  it  will  be  attracted,  aot 
one-third  as  much,  but  one-ninth^  as  much  as  before ;  four  bein^  tbl. 
square  of  two,  and  nine  the  square  of  three ;  and  so  on.  d 
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the  experiment  a  thousand  miles  above  the  earth,  would 
not  the  diminished  effect  of  grayity  be  discovered  in  that 


^  Undoubtedly ;  indeed  it  would  be  sensible  at  a  much 
ksB  distance  :  for  instance,  if  a  lump  of  lead,  weighing  a 
thousand  pounds,  were  carried  up  only  four  miles,  it  would 
be  found  to  have  lost  two  pounds  of  its  weight."  (4) 

'^  This  discussion,"  observed  Mr.  Twaddleton,  '<  reminds 
me  of  a  problem  that  was  once  pnq>06ed  at  Cambridge,  to 
find  the  elevation  to  which  the  Tower  of  Babel  could  have 
been  raised,  before  the  stones  would  have  entirely  lost 
their  gravity." 

^'Its  solution,"  said  Mr.  Seymour,  ^' would  require  a 
consideration  which  Tom  could  not  possibly  imderstand  at 
present,  viz.  the  influence  of  the  centrifugal  force** 

'*  I  am  fidly  aware  of  it,*'  replied  the  vicar,  <'  and  in 
(Nrder  to  appreciate  that  influence,  it  would,  of  course,  be 
necessary  to  take  into  account  the  latitude  of  the  place ; 
but,  if  my  memory  serves  me,  I  think  that  under  the  lati- 
tude of  30^,  which  I  ^believe  is  nearly  that  of  the  plains 
of  Mesopotamia,  the  height  would  be  somewhere  about 
twenty-four  thousand  miles." 

Mr.  Seymour  now  desired  Tom  to  inform  him,  since  all 
bodies  fiiU  with  the  same  velocity,  what  that  velocity 
might  be. 

^^  Sixteen  feet  in  a  second,  papa  ; — I  have  just  remem- 
bered that  I  had  a  dispute  with  a  schoolfellow  upon  that 
subject,  and  in  which,  thanks  to  Mrs.  Marcet,  I  came  off 
victorious,  and  won  twelve  marbles." 

'^  Then  let  me  tell  you,  my  fine  fellow,  that  unless  your 
answer  exclusively  related  to  the  first  second  of  time,  you 
did  not  win  the  marbles  fairly;  for,  since  the  force  of 
gravity  is  continually  acting,  so  is  the  velocity  of  a  fiilling 
body  continually  increasing,  or  it  has  what  is  termed  an 
^  aecelerattng  velocity;*  it  has  accordingly  been  ascertained 
by  accurate  experiments^  tha^  a  body  descending  from  a 
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considerable  height  Mh  sixteen  feet,  as  you  say,  in  the 
^rst  second  of  time  ;  but  three  tunes  sixteen  in  the  next  ;^ve 
times  sixteen  in  the  third ;  and  seven  times  sixteen  in  the 
fourth  ;  and  so  on,  continually  increasing  according  to  the 
odd  numbers,  1,  3,  5,  7,  9,  11,  &c. :  so  that  you  perceive,'* 
continued  Mr.  Seymour,  "  by  observing  the  number  of 
seconds  which  a  stone  requires  to  descend  from  any  height^ 
we  can  discover  the  altitude,  or  depth,  of  the  place  -  in 
question." 

Louisa  and  Fanny,  who  had  been  attentively  listening  to 
their  father's  explanation,  interchanged  a  smile  of  satis&e* 
tion,  and,  pulling  Tom  towards  them,  whispered  something 
which  was  inaudible  to  the  rest  of  the  party. 

"  Come,  now,"  exclaimed  Mr.  Seymour,  "  I  perceive  by 
your  looks  that  you  have  something  to  ask  of  me :  is  Louisa 
sceptical  again  ?  " 

"  Oh  dear  no,"  replied  Tom ;  "  Louisa  merely  observed 
that  we  might  now  be  able  to  find  out  the  depth  of  the 
village  well,  about  which  we  have  all  been  very  curious ; 
for  the  gardener  has  told  us  that  it  is  the  deepest  in  the 
kingdom,  and  was  dug  more  than  a  hundred  years  ago." 

Mr.  Seymour  did  not  believe  that  it  was  the  deepest  in 
the  kingdom,  although  he  knew  that  its  depth  was  consi- 
derable ;  and  he  said  that,  if*  Mr.  Twaddletou  had  no 
objection,  they  should  walk  to  it,  and  make  the  proposed 
experiment. 

"  Objection  I  my  dear  Mr.  Seymour,  when  do  I  evof 
object  to  afford  pleasure  to  my  little  playmates,  provided 
its  indulgence  be  hannless  ?  much  less  when  it  is  associated 
with  instruction.  The  old  adage  tells  us  that  '  Truth  lies  at 
the  bottom  of  a  well,'  so  let  us  proceed  at  once  to  invads  ■ 
her  retreat,  and  extort  her  secrets ;  and  on  our  return  I  ^ 
hope  you  will  favour  me  with  a  visit  at  the  vicarage ;  I  : 
have  some  antiquities  which  I  am  anxious  to  exhibit  to  "^ 
yourself  and  Mrs.  Seymour."     Tom  and  Rosa  each  todk.N 
the  vicar's  hand,  and  Mr.  and  Mrs.  Seymour  followed  wilH^ 
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Louisa  and  Fanny.  The  village  well  was  about  half  a  mile 
distant ;  the  road  to  it  led  through  a  delightful  shady  lane, 
at  the  top  of  which  stood  the  vicarage-bouse.  Mr.  and 
Mrs.  Seymour  and  her  daughters  had  lingered  in  their  way 
to  collect  botanical  specimens ;  and  when  they  had  come 
up  to  Tom  and  the  vicar,  they  found  them  seated  on  the 
trunk  of  a  newly-felled  oak,  in  deep  discourse. 

*'  What  interests  you,  Tom  ?  "  said  Mr.  Seymour,  who 
perceived,  by  the  inquiring  and  animated  countenance  of 
the  boy,  that  his  attention  had  been  excited  by  some  occur- 
rence. 

''  I  have  been  watching  the  woodman,  and  have  been 
surprised  that  the  sound  of  his  hatchet  was  not  heard  until 
some  time  after  he  had  struck  the  tree.'' 

"  And  has  not  Mr.  Twaddleton  explained  to  you  the 
reason  of  it  ?" 

"  He  has,"  replied  Tom,  "  and  he  tells  me  that  it  is 
owing  to  sound  travelling  so  much  more  slowly  than  light." 

"  You  are  quite  right ;  and  as  we  are  upon  an  expedi- 
tion for  the  purpose  of  measuring  depths,  it  may  not'  be 
amiss  to  inform  you,  that  this  fact  furnishes  another  method 
of  calculating  distances." 

The  party  seated  themselves  upon  the  oak,  and  Mr. 
Seymour  proceeded  : — "  The  stroke  of  the  axe  is  seen  at 
the  moment  the  woodman  makes  it,  on  account  of  the  im- 
mease  velocity  with  which  light  travels  ;  (5)  but  the  noise 
of  the  blow  will  not  reach  the  ear  until  some  time  has 
elapsed,  the  period  varying,  of  course,  in  proportion  to  the 
distance,  because  sound  moves  only  at  the  rate  of  1142 
ieet  in  a  second,  or  about  13  miles  in  a  minute :  so  that 
you  perceive,  by  observing  tlie  time  that  elapses  between 
the  fall  of  the  hatchet  and  the  sound  produced  by  it,  we 
can  ascertain  the  distance  of  the  object." 

Mr.  Seymour  fixed  his  eye  attentively  on  the  woodman, 
and,  after  a  short  pause,  declared  that  he  was  about  half  a 
qoarter  of  a  mile  distant. 

D2 
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"  Why,  how  could  you  discover  that  ?  "  cried  Louisa ; 
'^  you  had  not  any  watch  in  your  hand/' 

^^  But  you  might  have  perceived  that  I  placed  my  finger 
on  my  wrist,  and  as  my  pulse  beats  about  75  strokes  in  a 
minute,*  I  was  able  to  form  a  tolerable  estimate  of  the 
interval,  although  I  confess  that  it  is  a  very  rough  experi- 
ment, but  sufficiently  accurate  for  the  purpose  of  illustra- 
tion. In  the  same  manner  we  can  readily  ascertain  the 
distance  of  a  thunder-cloud,  or  that  of  a  vessel  at  sea  firing 
a  cannon.  If  we  do  not  hear  the  thunder  till  half  a  minut^ 
afler  we  see  the  lightning,  we  are  to  conclude  the  cloud  tO  « 
be  at  the  distance  of  six  miles  and  a  half.  But  let  us  pro- 
ceed to  the  well." 

After  a  walk  of  a  few  minutes,  the  party  reached  the 
place  of  destination.  On  their  arrival  Mr.  Seymour  in- 
quired who  would  count  the  time. 

^<  Be  that  office  mine,"  said  Mr.  Twaddleton,  as  he  ex- 
tracted a  large  silver  time-piece  from  the  dark  abyss  of  his 
watch-pocket ;  *  *  and  let  Tom ,' '  continued  he,  ^ '  find  a  pebble." 

"  Here  is  one,"  cried  Louisa. 

"  Very  well :  now,  then,  how  will  you  proceed  ?"  asked 
Mr.  Seymour. 

"  I  shall  drop  the  stone,"  replied  Tom,  "into  the  well,  and 
observe  how  many  seconds  it  will  be  before  it  touches  the 
water,  and  I  shall  then  set  down  the  number  of  feet  it  will 
fiill  in  each  second,  and  add  up  the  numbers." 

"  That,"  said  Mr.  Seymour,  "  would  certainly  accom- 
plish your  object ;  but  I  can  give  you  a  neater,  as  well  as 
a  shorter  rule  for  performing  the  sum :  you  shall,  how- 
ever, first  work  it  in  your  own  way ; — ^but  you  have  not  yet 
informed  me  how  you  propose  to  ascertain  the  moment  at 
which  the  stone  reaches  the  water." 

"  By  the  sound,  to  be  sure,  and  you  will  find  that  a  yery  ' 
loud  one  will  be  produced." 

*  The  pulse  was  the  measure  oi  \me  ^ed  \>^  GaUleo  in  hit 
bnted  experiments. 
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"  If  the  depth  of  the  well  be  considerable,  sucb  a  plan 
frill  not  answer  the  purpose,  since,  in  that  case,  there  niust 
necessarily  be  a  perceptible  interval  between  the  fall  of  the 
done  and  the  sound  produced  by  it,  as  you  have  just 
Ken  exempURed  by  the  woodman,  which,  iuile«8  taken  inta 
Iccouut,  (6)  will  vitiate  the  result." 

Tom  observed  that  he  had  not  thought  of  that  diffi- 
eolly,  and  did  not  know  how  he  could  get  over  it.  His 
father  told  him,  that  he  must  look  at  the  surface  of  the 
irater,  and  mark  (he  moment  it  was  disturbed  by  the  Etone. 
''  "  Now,  Mr.  Twaddleton,"  said  Mr.  Seymour,  "  are  you 
mady  to  count  the  seconds  ?  " 

"Quite  ready." 

"  Then  drop  the  stone," 

■'  One, — two, — three, — four — " 

"  There,"  said  Tom,  "  it  touched  the  water." 

"And  there,  tliere,  cried  several  voices,  "  what  a  ntriw      ' 
it  made  I " 

"  J^aciiis descejisus  Avern't,"  exclaimed  the  vicar ;  "  the 
(lone  descended  in  four  seconds." 

"  How,  my  boy,  make  your  calculation." 

Mr,  Seymour  furnished  pencil  and  paper,  and  Tom  pro- 
reeded  ! — "  Sixteen  feet  for  the  first  second, — I  put  that 

"  Well,"  said  his  father,  "  and  three  times  sixteen  for  the 
second?" 

" Forty-eight"  cried  Tom. — 

"  Put  it  down," 

"  F%ve  timet  sixteen  for  the  third  ?  " 

"  Eighty." — 

"  Down  with  it." 

"  And  »eve*  timet  sixteen  for  the  fourth  ?  " 

"  One  hundred  and  twelve." 

"  Now,  cast  up  these  numbers,"  said  Mr.  Seymour. 

"  TuM  huMdred  and  ffiy-six  feet"  cried  Tom,  "is  the 
depth  of  the  weR  " 
A  about  of  delight,  from   the  whole  juvenile  v*^'^i 

A 
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announced  the  satis&ction  which  they  felt  at  the  success  of 
their  first  experiment  in  Natubal.  Philosophf. 

Louisa  observed,  that  she  could  not  distinguish  any  in- 
terval between  the  actual  contact  of  the  stone  with  the 
water  and  the  sound  which  it  produced. 

'^  At  so  small  a  distance  as  two  hundred  and  fifty-six  feet/' 
said  her  father,  '^  the  interval  could  not  have  exceeded  in 
duration  the  fourth  part  of  a  second,  and  was,  conse- 
quently, imperceptible :  we  might  therefore,  in  the  present 
instance,  have  accepted  the  sound  as  a  signal  of  the  stone's 
arrival  at  the  water,  without  prejudice  to  the  result  of  the 
experiment." 

Mr.  Seymour  told  his  son,  that  the  method  whigh  he  had 
pursued  was  unobjectionable  when  the  experiment  did  not 
extend  beyond  a  few  seconds  :  but  that,  if  a  case  occurred 
in  which  a  greater  space  of  time  were  consumed,  he  would 
find  his  plan  tedious  :  "  Now  I  will  give  you  a  general 
rule  that  will  enable  you  to  obtain  the  answer  in  a  shorter 
time  without  the  details  of  addition.  '  The  spaces  described 
by  a  falling  body  increase  as  the  sgimres  of  the  times 
increase,*  I  conclude  that  you  already  know  that  the 
square  of  a  number  is  the  sum  obtained  by  multiplying  the 
number  into  itself." 

"  Certainly,"  answered  Tom ;  "  the  square  of  4  is  16 ; 
that  of  3,  9,  and  so  on." 

"  This,  then,  being  the  case,  you  have  only  to  -square 
the  number  of  seconds,  and  then  multiply  that  product  by 
16,  being  the  space  described  by  the  falling  body  in  the 
first  second,  and  you  will  have  the  required  answer: 
apply  this  rule  to  the  present  case ;  the  stone  fell  to  the 
bottom  in  four  seconds;  square  this  number,  4x4=716; 
multiply  this  by  16,  and  we  obtain  256." 

"  That,"  said  Tom,  "  is  certainly  much  more  simple  than 
my  metliod." 

''And  it  has  the  advantage,"  continued  Mr.  SeymooTy 
^*  of  being  more  portable  for  the  memoiry." 
.  ^^ Should  any  of  the  villagers  o\)^^e  m&J^  wa^l&x^ 

\ 

\ 
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.Seymour,    "they  will   take  us   for  a  party  of  fortune- 
tellers.'' 

"  Of  fortune-tellers  ! "  repeated  Louisa,  with  surprise. 
"  Tes,  my  dear,  there  is  a  foolish  superstition  attached 
to  this,  and  I  believe  to  maDy  other  wells  in  the  neig;hbour- 
hood  of  remote  villages,  that  by  dropping  pebble:^  into  it, 
■nd  observing  whether  they  produce  a  loud,  or  only  a. 
«light  sound,  and  by  noticing  the  uumber  of  tiroes  ihey 
rebound  from  the  sides  before  they  reach  the  l>o[toni,  and 
other  absurd  distinclio  a  nurson  can  predict  whether 
guud  or  evil  awaits  thei 

Mrs.  Seymour  now  |  uooseu  me  party's  return  to  the 
Lodge ;  but  Mr.  Twad  on  expressed  a  hope  that  they 
would  first  favour  hiw  th  a  visit  at  the  vicarage ;  to 
vhidi  proposition  they  letited. 

His  antiquated  reside  w.,  immiled  in  ivy,  and  shaded  by 
cypress,  stood  on  the  confines  of  the  churchyard,  from 
which  his  grounds  were  merely  separated  by  a  dwarf  hedge 
of  sweet-brier  and  roses  ;  so  that  the  viear  might  be  said  to 
reside  amidst  the  graves  of  his  departed  parishioners,  and 
the  turf-clad  lieap  evinced  the  influence  of  his  fostering 
care  by  a  grateful  return  of  primroses  and  violets. 

Around  the  house  tlie  reverend  antiquary  had  arranged 
several  precious  relics,  which  were  too  cumbrous  for 
admission  within  its  walls  ;  amongst  titese  was  an  ancient 
cross,  raised  upon  a  platform  on  four  steps,  which  from  the 
worn  appearance  of  the  stones  had  evidently  been  impressed 
with  the  foot  of  many  a  wandering  pilgricn.  These 
mouldering  monuments  of  ancient  days  cast  a  shade  of 
solemnity  around  the  dwelling,  and  announced  its  inmate 
as  a  person  of  no  ordinary  stamp. 

Annette,  the  vicar's  trusty  servant,  had  watched  the 
approach  of  the  squire  and  his  family,  and,  anticipating  the 
honour  of  a  passing  visit,  was  busily  engaged  in  removing 
the  chequed  covers  from  the  cumbrous  oaken  chairs,  and 
the  various  otlier  biba  aad  lackers  ivlth  whicb  Ilia  ctit\i»itifi& 
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were  invested,  when  the  party  entered  the  study.  Luckj 
was  it  for  the  vicar's  repose,  that  the  notice  had  been  so 
short,  or  the  tidy  housewife  would,  without  doubt,  have 
scoured  some  of  the  antique  conunodities,  and  destroyed  a 
crop  of  sacred  verdure,  which  ages  could  not  have  re« 
plenished.  As  matters  stood,  nothing  was  left  fw  poor 
Annette,  but  to  defend  her  character  at  the  expense  of  her 
master,  who  she  declared  treated  her  as  though  she  was 
an  old  witch,  whenever  she  was  seen  with  a  broom, 

*'Why,  papa,"  exclaimed  Tom,  as  he  cast  his  eyei 
around  the  study,  '^  all  these  curiosities  have  been  put  up 
since  I  went  to  school." 

"  The  boy  is  right,"  said  the  vicar ;  "  I  have  only  just 
completed  their  arrangement,  and  I  believe,"  continued  he, 
addressing  himself  to  Mr.  Seymour,  ^'  that  there  are  several 
rich  morsels  of  antiquity  which  you  have  not  yet  seen :  but 
I  must,  in  the  first  place,  introduce  my  young  friends  to  the 
wonders  of  my  magic  gallery ;  wherein  they  may  convene 
with  the  spirits  of  departed  emperors,  heroes,  patriots,  sagesi 
and  beauties ;  —  contemplate,  at  their' leisure,  the  counte- 
nances  of  the  Alexanders,  Caesars,  Pompeys,  and  Trajans ; 
— behold  a  legion  of  allegorical  and  airy  beings,  who  have 
here,  for  the  first  time,  assumed  appropriate  and  sub- 
stantial forms ;— examine  the  models  of  ancient  temples  and 
triumphal  arches,  which,  although  coeval  with  the  edifioes 
they  represent,  are  as  perfect  as  at  the  first  moment  of  their 
construction,  while  the  originals  have  long  since  crumbled 
into  dust.  They  shall  also  see  volumes  of  history,  ocm- 
densed  into  a  space  of  a  few  inches,  and  read  the  substanee 
of  a  hundred  pages  at  a  single  glance." 

"How  extraordinary!"  said  Tom:  "why,  we  never 
read  anything  more  wonderful  in  our  Fairy  Tales." 

"  And  what  renders  it  more  wonderful,"  observed  the 
vicar,  "  is  its  being  all  true." 

So  saying,  the  antiquary  took  a  key  of  pigmy  dimensioiis 
^om  the  pocket  of  his  waistcoat,  and  proceeded  to  a  cunu 
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brous  ebony  cabinet  which  stood  in  a  deep  recess,  and 
displayed  an  antique  structure,  and  curiously  carved  aUe- 
gorical  devices,  in  strict  unison  with  that  air  of  mystery 
with  which  the  vicar  had  thoug^ht  proper  to  invest  its  con-* 
toits.  It  was  supported  by  gigantic  eagles'  claws;  its 
key-hole  was  surrounded  by  hissing  snakes ;  while  the 
head  of  Cerberus,  which  constituted  the  handle,  appeared 
as  if  placed  to  guard  the  entrance.  The  children  were 
upon  the  tiptoe  of  expectation  and  impatience — the  vicar 
applied  the  key  with  the  wonder-stirring  exclamation  of 
"  0P£N  SBS AMA  !  " — the  lock  yielded,  and  the  doors  flew 
open.  Disappointment  and  chagrin  were  visibly  depicted 
on  the  countenances  of  the  brothers  and  sisters. 

*^  And  so,"  exclaimed  Tom,  ^'  tlus  fine  magic  gallery 
turns  out  to  be  nothing  more  than  a  box  full  of  rusty 
halfpence!" 

*'  I  am  sure,"  said  Louisa,  *'  it  was  quite  unnecessary 
to  have  engaged  Cerberus  as  a  sentinel  over  such  rublnsh !" 

"  Hush  !"  cried  the  vicar ;  "  you  talk  like  one  not  ini- 
tiated in  the  mysteries  of  enchantment :  have  you  not  read, 
that  under  its  spells  the  meanest  objects  luive  assumed 
forms  of  splendour  and  magnificence  ?"  * 

''  Like  the  &bled  touch  of  the  Phrygian  monarch,"  said 
Mrs.  Seymour,  ^^  which  we  are  told  transmuted  the  meanest 
materials  into  gold." 

*'  Or  the  in&tuated  brain  of  Don  Quixote,  which  con- 

*  In  the  legends  of  Scottish  superstition,  the  magic  power  of  impos* 
lag  opon  the  eye-sight  was  termed  OUunonr, 

'*  It  had  much  of  glamonr  might : 
Could  make  a  ladye  seem  a  knight ; 
The  cobwebs  on  a  dungeon  wall 
Seem  tapestry  in  lordly  hall ; 
A  nutshell  seem  a  gilded  barge, 

A  sheeling  seem  a  palace  large,  ^ 

And  youth  seem  age,  and  age  seem  youth : — 
All  was  delusion,  nought  was  truth." 

Lay  cf  the  Last  JdinstreL-^C^SiUi  S,  ix. 
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verted  the  barber's  basin  into  Mambrino's  gulden  helmal,^ 
added  her  husband. 

^^  In  like  manner,  then,  may  treasures  of  the  grette 
value  appear  to  ordinary  eyes  as  mean  and  worthless." 

"  This  cabinet,"  continued  Mr.  Twaddleton,  "  is  unde 
the  influence  of  a  potent  magician  ;  by  the  touch  of  IpK 
wand,  it  would  become  irradiated  as  with  magical  ligkt 
and  these  rusty  coins  would  be  transformed  into  all  fhoii 
various  objects  of  interest  and  delight  which  I  had  pfoinind 
to  show  you." 

Tom  and  Louisa  looked  at  the  coins,  then  at  the  viesTy 
and  afterwards  at  Mr.  Seymour,  to  whom  they  cast  m 
inquiring  glance. 

"  Then  pray,"  exclaimed  Tom,  "  wave  this  mightj  wand 
of  your  enchantress,  and  fulfil  your  promise." 

"  The  enchantress,"  replied  the  vicar,  "  is  not  dispoMd 
to  grant  her  favours  to  those  by  whom  she  has  not  been 
propitiated." 

"And   what  ceremony  does  she  require ?** 


Louisa.  j  '* 

"  The  perusal  of  sundry  mystic  volumes ;  and  tlie  cob* 
siunption  of  a  midnight  lamp  at  her  altar,"  replied  tiift 
vicar. 

"  Do  you  not  comprehend  the  allegory?"  said  lfe# 
Seymour.  "The  enchanted  gallery  is  no  other  than  ilEi 
collection  of  antique  medals; — the  potent  enohauMH^ 
Erudition,  or  that  classical  learning,  without  which  tlief^j 
appear  of  less  value  than  so  many  rusty  halfpence.' 
"  You  are  right,"  cried  Mr.  Twaddleton  ;  "  the 
import  of  a  device  can  be  alone  felt  and  appreciated 
those  who  are  acquainted  with  the  classical  subjeoti 
which  it  alludes ;  for,  as  Addison  forcibly  observes, 
is  often  as  much  thought  on  the  reverse  of  a  medal  as 
a  canto  of  Spenser ;  besides,  how  frequently  do  you  n 
with  hints  and  suggestions  in  an  ancient  poet,  that  g^f 
complete  illustration  to  the  actions,  oiiiameats,  and  ai 
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qui  ties  which  are  found  on  coins  I — ^In  short,  the  person 
who  examines  a  collection  of  medals,  without  a  competent 
knowledge  of  the  classics,  is  like  him  who  would  explore  a 
subterranean  cavern  without  the  aid  of  a  torch." 

"  I  have  already  learned  one  fact,"  said  Louisa,  "  with 
which  I  was  certainly  unacquainted ;  that  the  ancients 
possessed  a  much  greater  variety  of  money  than  modern 
nations."  (8) 

"  Of  that,  my  dear,"  replied  the  vicar,  "  there  is  some 
doubt ; — the  learned  are  divided  upon  the  question  :  some 
authors  maintain  that  every  medal,  and  even  medallion, 
had  its  fixed  and  regular  price*  in  payments,  while  others, 
on  the  contrary,  assert  that  we  are  not  in  the  possession  of 
any  real  money  of  the  ancients,  and  that  the  medals  never 
had  any  currency  as  coins.  The  truth  probably  is  between 
these  two  extremes." 

"  If  these  medals  were  not  used  as  money,"  observed 
Louisa,  "  for  what  purposes  could  they  have  been 
coined  ?" 

"  To  perpetuate  the  memory  of  great  actions ;  and, 
faithful  to  its  charge  of  fame,  the  medal  has  transmitted 
events,  the  history  of  which  must,  otherwise,  have  long 
since  perished.  Nay,  more,"  exclaimed  the  vicar,  his 
voice  rising  as  he  became  warmed  by  his  subject,  "  the 
lamp  of  history  has  been  oflen  extinguished,  and  the 
medalist  has  collected  sparks  from  the  ashes  of  antiquity 
which  have  rekindled  its  flame.  You  perceive,  therefore," 
continued  the  reverend  antiquary,  "  that  such  collections 
are  of  the  highest  importance,  and  if  your  papa  will  allow 
you  to  pass  a  morning  in  their  examination,  I  shall  easily 
bring  you  to  admit,  that  I  have  not  exaggerated  the 
wonders  of  my  magic  gallery.  I  will  convince  you  that 
it  contains  a  series  of  original  miniature  portraits  of  the 
greatest  heroes  of  antiquity;  a  compendious  chart  of 
history,  chronology,  and  heathen  mythology  ;  a  system  of 
classic  architecture  j  and  an  accurate  commentary  upon  the 
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more  celebrated  poems  of  Greece  and  Rome.  Ay,  and  I 
will  show  you  a  faithful  resemblance  of  the  very  ship  that 
carried  ^neas  to  Italy,  and  of  the  lofty  poop  from  which 
the  luckless  Palinurus  fell  into  the  ocean." 

Mr.  Twaddleton  then  &.voured  Mr.  and  Mrs.  Seymour 
with  a  sight  of  some  of  those  rarer  medals,  which  he  con« 
sidered  as  constituting  the  gems  of  his  collection. 

^^  You  do  not  mean  to  say,"  exclaimed  Tom,  as  he  seized 
a  small  coin,  '^  that  this  brass  piece  is  of  more  value  than 
the  large  coin  of  gold  that  lies  next  to  it  V* 

^'  Mercy  upon  us !"  cried  the  vicar,  in  a  tone  of  agony, 
"  how  the  boy  handles  it  !-^restore  it  to  its  place — gently 
— gently — that  ^  little  brass  piece,'  as  you  call  it,  is  g^ld, 
and  although  it  might  not  have  been  worth  one  guinea 
fifteen  hundred  years  ago,  is  now  valued  at  a  hundred.  It 
is  a  coin  of  Ptolemy  VIII.  of  Egypt.  On  the  obverse  is 
the  portrait  of  the  king  beautifully  raised ;  on  the  reverse 
a  cornucopia.  I  do  not  believe  that  the  coin  was  known 
to  Pinkerfon  when  he  wrote  his  Essay.'* 

"  There  is,  certainly,"  said  Mr.  Seymour,  **  something 
very  inexplicable  in  the  tastes  and  enthusiastic  feelings  of 
you  patrons  of  antiquity." 

"  The  antiquary,"  observed  the  vicar,  "  does  not  regard 
a  cabinet  of  medals  as  a  treasure  of  money,  but  of  know- 
ledge ;  nor  does  he  fancy  any  charms  in  gold,  but  in  the 
figures  that  adorn  it ;  it  is  not  the  metal,  but  the  erudition, 
that  stamps  it  with  value." 

Mr.  Twaddleton  now  passed  on  to  a  different  compart- 
ment of  his  cabinet,  observing,  that  he  must  exhibit  a  few 
of  his  Roman  treasures.  ^^  Behold,"  said  he,  '^  two  g^ons 
of  uns^preciable  value ;  never  do  I  look  upon  them  but 
with  feelings  of  the  purest  delight.  Let  my  young  friends 
come  nearer  and  inspect  them  minutely.  This  is  a  large 
brass  coin  of  Tiberius,  and  was  current  when  Christ  was 
upon  the  earth ;  next  to  it  lies  a  silver  Denarius  of  the 
same  Emperor ;  its  value  was  about  equal  to  seven-pence 
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of  our  money,  and  was  the  coin  that  tempted  Judas  to 
betray  his  master." 

^^  I  think/'  said  Mrs.  Seymour,  ^'  I  have  heard  you 
speak  of  some  English  coins  of  rarity  and  interest." 

^'  True,  Madam,  very  true,  but  they  are  in  another 
cabinet :  before  I  close  the  present  one,  I  will,  with  your 
permission,  give  you  a  glimpse  at  my  Sulphurs,  Paduans, 
and  Beckers." 

"  Paduans  and  Beckers !"  exclaimed  Mr.  Seymour, 
"  and  pray  what  may  they  be?  I  never  before  heW  the 
terms." 

"  *  My  poverty  but  not  my  will  consents.'  The  anti- 
quary who  is  poor  in  purse,"  observed  the  vicar,  "  must 
needs  be  contented  with  being  rich  in  counterfeits,  or,  I 
ought  rather  to  have  said,  in  possessing  copies  instead  of 
originals.  Becker  was  an  artist  of  Frankfort,  who  excelled 
in  imitating  ancient  coins,  but  he  never  used  his  skill  for 
the  purpose  of  deception,  but  honestly  sold  his  productions 
as  avowed  copies,  which  are  admitted  into  the  cabinets  of 
the  curious  under  the  name  of  Beckers,  The  Paduans^'^ 
the  vicar  added,  "  derived  their  names  from  two  brothers 
at  Padua,  celebrated  for  the  accuracy  with  which  they 
imitated  large  Roman  coins." 

''  I  suppose  we  shall  soon  have  Electrotype  collections," 
said  Mr.  Seymour. 

^'  Undoubtedly  ;  and  as  such  impressions  must  of  neces- 
sity be  minutely  fidthiul,  they  will  possess  a  value  of  their 
own,  which  can  never  attach  to  modelled  copies,"  observed 
the  vicar. 

The  antiquary  now  directed  the  attention  of  Mrs.  Sey- 
mour to  his  English  coins.  "  This,"  said  he,  "  is  a 
shilling  of  Henry  VII.,  curious  as  being  the  first  shilling 
ever  struck ;  it  was  presented  to  me  by  a  college  friend 
some  years  ago,  and  I  have  been  lately  informed  that  it  is 
so  rare  as  to  fetch  twenty-five  pounds  ;  but  let  me  beg  you 
to  examine  attentively  this  curious  little  treasure,"  said 
tlie  vicar^  lii9  ^es  twinkling  with  pleasure  as  he  placed 
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the  dainty  morsel  in  the  hand  of  Mrs.  Seymour  ;  "  it  is," 
continued  he,  "  a  silver  groat  of  Perkin  "Warbeck  ;  on  one 
side  are  the  Royal  arms,  but  without  a  name ;  they  are 
surmounted,  you  perceive,  with  an  arched  crown,  and 
placed  between  a  fleur-de-lis  and  a  rose." 

"  What  is  the  inscription  ?"  asked  Mrs.  Seymour. 

"  Say  legend^  Madam,  if  you  please ;  the  words  are 
*  Domine^  salvumfac  regem^  the  date  1494.  The  coin  is 
supposed  to  have  been  struck  by  the  order  of  the  Duchess 
of  Burgundy  for  Perkin  Warbeck,  when  he  set  out  to 
invade  England." 

"  Pray,"  said  Tom,  "  have  you  got  a  Queen  Anne's 
farthing  ?" 

"It  is  really  curious,"  observed  the  vicar,  "  that  well- 
informed  persons  should  still  continue  to  be  deceived  with 
regard  to  the  vahie  of  this  coin.  The  absurd  notion  of  its 
being  worth  100/.  arose  from  an  advertisement  of  an  old 
lady,  who  had  lost  one,  stating  it  to  be  one  of  the  only 
three  known  in  the  world,  and  worth  at  least  100/.  The 
truth  is,  I  understand  from  my  much-valued  friend  of 
Tavistock  Street,  that  these  farthings  generally  fetch  from 
five  to  twenty  shillings  each  ;  there  are  several  different 
types  of  them,  but  the  only  one  intended  for  currency  is 
that  bearing  the  date  of  1714  ;  all  the  others  were  struck 
as  patterns.  This  is  certainly  scarce,  in  consequence  of 
the  death  of  the  Queen  taking  place  before  the  coinage 
was  finished.  The  farthing  and  sixpence  of  Oliver  Crom- 
well are  much  more  scarce  and  valuable;  the  one  generally 
bririgs  10/.,  the  other  as  much  as  25/.  It  appears  that, 
after  Oliver  had  stamped  his  head  upon  them,  he  was 
afraid  to  issue  them  as  current  coins,  which  accounts  for 
the  few  which  have  been  handed  down  to  us." 

"  You  remind  me,"  said  Mr.  Seymour,  "  of  a  stoiy  I 
lately  heard  of  a  crown-piece  of  Oliver  selling  at  a  public 
auction  for  as  much  as  two  hundred  guineas-— can  it  be 
possible  ?  " 
^*  Yon  labour  under  a  mvstaVLe"  ansvet^  V3tMb  N\oa\ 
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the  coin  you  allude  to  is  known  amongst  collectors  by 
the  name  of  the  Petition  crown  of  Charles  the  Second,  and 
it  is  undoubtedly  a  most  inimitable  piece  of  workmanship. 
The  story  is  this :  Simon,  the  artist,  had  been  employed 
by  Oliver  Cromwell,  and  at  the  Restoration,  in  order  to 
obtain  the  patronage  of  Charles,  executed  the  crown-piece 
in  question.  It  resembles  in  its  general  appearance  the 
common  milled  five-shilling  piece,  but  on  the  edging  there 
are  two  lines  of  letters  beautifully  executed.  The  words 
are,  ^  Thomas  Simon  most  humbly  prays  your  Majesty  to 
compare  this  his  tryal  piece  with  the  Dutch,  and  if  more 
truly  drawn  and  embossed,  more  gracefully  ordered,  and 
more  accurately  engraven,  to  relieve  him^  " 

"  And  what  said  Charles  to  it?"  inquired  Mrs.  Seymour. 
"  Charles,"  said  the  vicar,  "  took  no  notice  of  him,  on 
account  of  his  having  worked  for  Cromwell,  and  the  poor 
artist  shortly  afterwards  died  of  a  broken  heart." 

"  Well,"  exclaimed  Mr.  Seymour,  "  his  manes  must  be 
surely  appeased,  if  his  crowns  now  sell  for  two  hundred 
guineas  each." 

The  party,  soon  after  this  exhibition,  quitted  the  vicar- 
age, highly  gratified,  and  returned  to  the  Lodge,  where, 
afker  the  usual  ceremonies  at  the  toilet,  they  sat  down  to 
dinner ,  in  the  enjoyment  of  which  we  will  now  leave  them, 
and  put  an  end  to  the  present  chapter. 
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CHAPTER  III. 

MOTION — ABSOLUTE  AND  RELATIVE.  —  UNIFORM,  ACCELERATED,  ASO 
RETARDED  VELOCITT. — THE  TIMES  OF  ASCENT  AND  DESCENT  ABM 
EQUAL. — VIS  INERTL£.  —  FRICTION. — ACTION  AND  REACTION  ARC 
EQUAL  AND  IN  OPPOSITE  DIRECTIONS.  —  MOMENTUM  DEFINED  AMD 
EXPLAINED. — THE  THREE  GREAT  LAWS  OF  MOTION. 


"  The  table-cloth  is  removed,"  cried  Tom,  as  he  cast  a  sly 
glance  through  the  open  window  of  the  dining-room. 

"  It  is,  my  boy,"  replied  Mr.  Twaddleton ;  "  Diffugen 
nives,  as  the  poet  has  it." 

^^Et  redeuntjam  gramina  campis"  added  Mr.  Seymour, 
archly,  as  he  pointed  to  the  verdant  luxuries  spread  over 
the  table. 

^'  Et  decrescentia  flumina  prcstereuntj*  continued  the 
vicar,  with  a  smile,  as  he  passed  the  nearly  exhausted 
bottle ;  ^^  but,  psha !  enough  of  wine  and  quotation.  Comey 
let  us  join  the  children." 

Mr.  Twaddleton,  accompanied  by  Mr.  and  Mrs.  Seymour 
and  Louisa,  rose  from  the  table,  and  proceeded  to  the  lawn* 

'^The  gravitation  of  Tom's  ball,"  said  Mr.  S^rmour, 
^'  furnished  an  ample  subject  for  our  moming^s  divennoo ; 
let  us  try  whether  its  other  motions  will  not  suggest  fturtber 
objects  of  inquiry." 

^^  I  well  remember,"  observed  Louisa,  '^  that  Mrs.  Mar- 

cet  extols  that  apple,  the  fall  of  which  attracted  the  notioe 

of  Sir  Isaac  Newton,  above  all  the  apples  that  have  erer 

been  sung  by  the  poets :  and  she  declares  that  the  appk 

presented  to  Venus  by  Paris ;  the  golden  apples  tkEongli 

which  AtaJantBL  lost  the  race;  nay,  even  V!lck&  a^^^^^^iUdL 
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William  Tell  shot  from  the  head  of  his  own  son,  cannot  be 

brought  into  comparison  with  it." 
^'  Well  said !  Mrs.  Marcet/'  exclaimed  Mr.  Seymour ; 

^^upon  my  word,  had  the  mother  of  mankind  used  but  half 

sacb  eloquence  in  praise  of  an  apple,  we  cannot  wonder  at 

its  influence." 
^'What  honours,  then,"  continued  Louisa,  '^  shall  we 

decree  to  Tom's  ball,  if  it  instructs  us  in  the  first  principles 
of  philosophy?" 

'^  We  are  trifling,"  observed  Mr.  Seymour,  and,  so  saying, 
he  took  the  ball  from  Tom*s  hand,  and  rolling  it  along  the 
ground,  exclaimed,  '^  There  it  goes,  performing,  as  you  may 
perceive,  two  di£Perent  kinds  of  motion  at  the  same  time ; 
it  turns  round,  or  revolves  on  its  axis ;  and  goes  straight 
forward,  or,  to  speak  more  philosophically,  performs  a 
rectilinear  motion." 

Tom  said  that  he  did  not  exactly  comprehend  what  was 
meant  by  the  axis.  (9)  His  father,  therefore,  informed 
him  that  the  axis  of  a  revolving  body  was  an  imaginary 
line,  which  was  itself  at  rest,  but  about  which  all  its  other 
parts  turned,  or  rotated  :  "  But,"  continued  he,  "  can  you 
tell  me  whether  you  understand  what  is  meant  by  the  word 
motion?'* 

"  If  he  can,"  exclaimed  the  vicar,  "  he  is  a  cleverer 
fellow  than  the  wisest  philosopher  of  antiquity,  who,  upon 
bdng  asked  the  very  same  question,  is  said  to  have  walked 
across  the  room,  and  to  have  replied,  ^  You  see  it,  but  what 
it  is  I  cannot  tell  you.' " 

"  Your  ancient  acquaintances,"  observed  Mr.  Seymour, 
"  «itertained  some  very  strange  notions  touching  this  said 
sdiject  of  motion.  If  I  remember  right,  Diodorus  denied 
its  very  existence ;  but  we  are  told  that  he  did  not  himself 
remain  unmoved^  when  he  dislocated  his  shoulder,  and  the 
surgeon  kept  him  in  torture  while  he  endeavoured  to  convince 
him,  by  his  own  mode  of  reasoning,  that  the  bone  could  not 
have  moved  out  of  its  place.  We  have,  however,  at  present, 
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nothing  to  do  with  the  ancients ;  the  philosophers  of  our 
own  times  agree  in  defining  motion  to  be  ^  the  cust  of  a 
body  changing  its  sitimtion  tvith  regard  to  any  other;' 
and  you  will  therefore  readily  perceive  that  this  maj 
actually  happen  to  a  body  while  it  remains  absolutely  at 


rest." 
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^^  Well,  that  beats  all  the  paradoxes  I  ever  heard, 
cried  Tom ;  ^^  a  body  then  may  be  in  motion,  while  it  is  at 
rest?" 

" Certainly,"  replied  Mr.  Seymour ;  "it  may  be  rela- 
tively in  motion,  while  it  is  absolutely  at  rest." 

"  How  can  a  body  change  its  place,"  said  Louisa,  "  ex- 
cept by  moving  ?" 

"  Very  readily,"  answered  her  Either ;  "  it  may  have  iti 
relative  situation  changed  with  respect  to  surroundii^  ol^ 
jects.  There  is  your  ball,  and  here  is  a  stone ;  has  not  each 
of  them  a  particular  situation  with  respect  to  the  other; 
and  by  moving  one,  do  I  not  change  the  relative  situatioo 
of  both  ?" 

"  I  perceive  your  meaning,"  said  Tom. 

"  To  prevent  confusion,  therefore,  in  our  ideas,  it  became 
necessary  to  distinguish  these  two  kinds  of  motion  from 
each  other  by  appropriate  terms ;  and,  accordingly,  where 
there  has  been  an  actual  change  of  place,  in  the  commoo 
meaning  of  the  term,  the  motion  which  produced  it  is 
termed  absolute  motion ;  whereas,  on  the  contrary,  when 
the  situation  has  been  only  relatively  chang^,  by  an 
alteration  in  the  position  of  surrounding  bodies,  the  motilNl 
is  said  to  be  relative." 

"  Surely,  papa,"  said  Louisa,  "  no  person  can  ever  mis- 
take relative  for  absolute  motion ;  what  then  is  the  use  of 
such  frivolous  distinctions  ?  When  a  body  really  move^ 
we  can  observe  it  in  the  act  of  changing  its  place,  and  no 
difficulty  can  arise  about  the  matter." 

"  Nothing,  my  dear,  is  more  fallacious  than  our  vision ; 
the  earth  appears  motionless,  and  the  svKii  and  stars 
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if  they  revolved  round  it ;  but  it  is  scarcely  necessary  for 
me  to  inform  you  that  our  globe  is  constantly  moving  with 
eonsiderable  velocity,  while  the  sun  r^nains  at  rest. — Mr. 
Sadler,  the  &mous  aeronaut,"  continued  Mr.  Seymour, 
^'  informed  me  that  he  was  never  sensible  of  the  motion  of 
the  balloon  in  any  of  his  excursions,  but  that,  as  he  ascended 
into  the  air,  the  earth  always  appeared  as  if  sinking 
beneath  him,  and  as  he  descended,  as  if  rising  to  meet 
him." 

Mr.  Twaddleton  here  observed  that  he  had  heard  a  very 
curious  anecdote,  when  he  was  last  in  London,  which  fully 
confirmed  the  truth  of  Mr.  Sadler's  statement.  '^  An  a§ro- 
oaat,"  said  he,  '^  whose  name  I  cannot  at  this  moment 
recollect,  had  recently  published  a  map  of  his  voyage,  and, 
instead  of  proceeding  in  any  one  line  of  direction,  his  track 
absolutely  aj^eared  in  the  form  of  circles,  connected  with 
each  other  like  the  links  of  a  chain  :  this  occasioned  con- 
siderable astonishment,  and,  of  course,  some  speculation, 
until  it  was  at  length  discovered  that  his  apparent  journey 
was  to  be  attributed  to  the  rotatory  motion  of  the  balloon, 
which  the  voyager,  not  feeling,  had  never  suspected." 

''And  what,"  asked  Tom,  ''  could  have  been  the  reason 
of  his  not  having  felt  the  motion  ?" 

His  father  explained  to  him,  that  we  are  only  conscious 

of  bdng  in  motion  when  the  conveyance  in  which  we  are 

placed  suffers  some  impediment  in  its  progress.      ''If," 

aid  he,  "you  were  to  dose  your  eyes,  when  sailing  on 

cahn  water,  with  a  steady  breeze,  you  would  not  perceive 

that  yon  were  moving :  for  you  could  not  feel  the  motion, 

and  you  could  only  see  it  by  observing  the  change  of  place 

in  the  different  objects  on  the  shore ;  and  then  it  would  be 

afanost  impossible,  without  the  aid  of  reason  and  experience, 

to  believe  that  the  shore  itself  was  not  in  motion,  and  that 

yon  were  at  rest ;  I  shall,  however,  be  able  to  explain  this 

mbject  more  clearly  by  an  optical  toy  which  I  have  in 

preparation." 

£  2 
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Mrs.  Seymour  here  repeated  the  following  passage  from 
that  interesting  novel  ^'  Anastasius/'  which  she  obsenred 
was  beautifully  descriptive  of  the  illusive  appearance  to 
which  their  papa  had  just  referred : — 

*^  The  gradually  increasing  breeze  earned  us  rapidlj 
out  of  the  Straits  of  Ohio.  The  different  objects  on  the 
shore, — mountains, — valleys, — villages, — and  steeples, — 
seemed  in  swift  succession,  first  advancing  to  meet  us,  then 
halting  an  instant  alongside  our  vessel,  as  if  to  greet  us 
on  our  passage,  and,  lastly,  again  gliding  off  with  eqnal 
speed ;  till,  launched  into  the  open  main,  we  saw  the  whok 
line  of  coast  gradually  dissolve  in  distant  darkness." 

'^  That  is  indeed  a  beautiful  and  very  apposite  illustm- 
tion,"  said  Mr.  Seymour ;  and  I  think  Louisa  will  noir 
admit,  that  it  is  not  quite  so  easy,  as  she  at  first  imaginedi 
to  distinguish  between  Absolute  and  JRelcUive  motion.** 

As  the  children  now  understood  what  was  meant  by  the 
term  Motion,  their  father  asked  them  whether  they  could 
tell  him  what  produced  it. 

^'  I  can  make  a  body  move  by  various  means,"  answered 
Tom. 

"  But  they  may  all  be  reduced  to  one,"  said  Mr.  Sey- 
mour ;  "  viz.  some  exertion  which  is  called  Force;  thus  the 
force  of  my  hand  put  your  ball  in  motion ;  while  gravitatioii 
was  ih^  force  which  made  it  fall  to  the  earth ;  and  I  mnst^ 
moreover,  inform  you,  that  a  body  always  moves  in  the 
direction  of  the  force  which  impels  it,  and  with  a  velodfj, 
er  rate  of  motion,  which  is  proportional  to  its  d^pree  or 
strength  ;  and,  were  there  no  other  forces  in  action  but  that 
which  originally  produced  the  motion,  the  body  would  pn^ 
ceed  onwards  in  a  right  line,  and  with  a  uniform  velod^ 
for  ever." 

"  For  ever !"  exclaimed  Louisa. 

"  Ay,  my  dear,  for  ever :  but  we  will  disenss  thit 
question  presently ;  you  must  first  tell  me  whether  yoe 
understand  what  is  meant  by  uniform  n^q^Vc^!* 
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"  I  suppose  that  uniform  velocity  is  that  which  is  regu- 
lar, and  of  an  equal  rate  throughout." 

"  Philosophers,"  replied  her  fiither,  "  call  the  motion 
of  a  body  uniform  ^  when  it  passes  over  equal  spaces  in 
equal  times. — Now,  Tom,  it  is  your  turn  to  answer  a 
question.  Can  you  describe  the  meaning  of  the  terms 
Accelerated  and  Retarded  motion  ?" 

^^  I  conclude  that  motion  is  said  to  be  accelerated  when 
it  moves  every  moment  quicker  and  quicker ;  and  to  be 
retarded  when  it  moves  slower  and  slower." 

^^  You  are  perfectly  right ;  and  gravity  may  either  act 
in  occasioning  the  one  or  the  other ;  our  experiment  at 
the  well  thb  morning  afforded  you  an  example  of  gravity 
producing  a  r^ularly  accelerated  motion.  I  did  not  fully 
explain  the  &ct  at  the  time,  because  I  was  desirous  of 
ftvcHding  too  many  new  ideas  at  once ;  we  must  win  our 
way  dowly  and  cautiously  through  the  mazes  of  philo- 
6(^hy  :  I  will,  however,  now  endeavour  to  give  you  as 
dear  an  explanation  as  the  subject  will  allow.— It  is,  I 
think,  evident,  that  if,  at  the  moment  you  dropped  the 
stone  from  your  hand,  the  force  of  gravity  could  have  been 
suspended,  it  would  have  descended  to  the  bottom  of  the 
well  with  an  uniform  velocity ;  because  there  could  have 
been  nothing  either  to  accelerate  or  retard  its  motion. 
But  thb  was  not  the  case,  for  the  power  of  gravity  was  in 
constant  operation ;  and,  if  you  keep  this  fact  in  mind,  you 
will  readily  understand  how  the  velocity  became  accele- 
;ated :  for  suppose  the  impulse  given  by  gravity  to  the 
ptone,  during  the  first  instant  of  its  descent,  be  equal  to 
due,  the  next  instant  we  shall  find  that  an  additional  im- 
pulse gives  the  stone  an  additional  velocity  equal  to  one, 
80  that  the  accumulated  velocity  is  now  equal  to  ttoo ;  the 
following  instant,  again,  increases  the  velocity  to  three, 
and  so  on  till  the  stone  reaches  the  bottom." 

Mr.  Twaddleton  observed,  the  fact  might  be  shortly  ex- 


54  PHILOSOPHY  m  SPORT  Chap.  IH. 

pressed  by  saying,  that  ^'  the  effects  of  preceding  impulses 
must  be  added  to  subsequent  velocities." 

Mr.  Seymour  then  remarked  that  the  same  explanation 
would  apply  to  retarded  velocity.  "  If,"  said  he,  **  you 
throw  a  stone  perpendicularly  upwards,  the  velocity  will  be 
as  much  retarded,  as  it  was  in  the  other  case  accderatedy 
by  gravity  ;  the  consequence  of  which  is,  that  it  will  be 
exactly  the  same  length  of  time  ascending  that  it  was 
descending." 

"  I  should  have  thought  the  very  reverse,"  cried  Louisa, 
"  and  that  it  would  have  fallen  quicker  than  it  rose." 

''  You  have  forgotten  to  take  into  account  the  force 
with  which  the  stone  is  thrown  upwards,  and  which  is 
destroyed  by  gravity  before  it  begins  to  descend." 

"  Certainly,"  answered  Louisa ;  "  but  the  force  given  to 
a  stone  in  throwing  it  upwards  cannot  always  be  equal 
to  the  force  of  gravity  in  bringing  it  down  again ;  for  the 
force  of  gravity  is  always  the  same,  while  the  force  given 
to  the  stone  is  entirely  optional.  I  may  throw  it  up  gently 
or  otherwise,  as  I  please." 

"  If  you  throw  it  gently,"  said  her  father,  "  it  will  not 
rise  high,  and  gravity  will  soon  bring  it  down  again ;  if 
you  throw  it  with  violence,  it  will  rise  much  higher,  and 
gravity  will  be  longer  in  bringing  it  back  to  the  ground. 
Suppose,  for  instance,  that  you  throw  it  with  a  force  that 
will  make  it  rise  only  sixteen  feet ;  in  that  case  you  know, 
it  will  fall  in  one  second  of  time.  Now  it  is  proved  by 
experiment,  that  an  impulse  requisite  to  project  a  body  six- 
teen feet  upwards,  will  make  it  ascend  that  height  in  one 
second  of  time ;  here,  then,  the  times  of  ascent  and  descent 
are  equal.  But,  supposing  it  be  required  to  throw  a  stone 
twice  that  height,  the  force  must  be  proportionally  gpreater. 
You  see,  then,  that  the  impulse  of  projection,  in  throwing 
a  body  upwards,  is  always  equal  to  the  action  of  the  force 
of  gravity  during  its  descent ;  and  that  it  is  the  greater  or 
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less  distance  to  which  the  body  rises  that  makea  these  two 
forces  balance  each  otiier." 

"  Thank  you,  dear  papa,  for  the  pains  you  have  taken 
in  explaining  this  subject  to  us." 

"  Nay,"  replied  Mr.  Seymour,  "  bestow  your  thanks 
upon  those  to  whom  they  are  more  justly  due  ;  Mrs.  Marcet 
ia  entitled  to  the  merit  of  tliis  explanation  :  for  I  obtained 
it  from  her  '  Conversations.'  Before  I  quit  this  Biibject,  I 
I  Vould  just  observe  that,  when  we  corae  to  the  eonjidem- 
tion  of  the  bow  and  arrow,  you  will,  by  the  application  of 
(he  law  I  have  endeavoured  to  expound,  be  enabled  to 
ascertain  the  height  to  which  your  arrow  may  ascend,  with 
the  same  fecility  as  you  discovered  the  depth  of  the  well ; 
for,  biuce  the  times  of  ascent  and  descent  are  equal,  you 
have  only  to  Hetennine  the  number  of  seconds  which  inter- 
vene between  the  instant  at  which  the  arrow  quit*  the  bow 
to  that  at  which  it  &lls  to  the  gnmnd,  and  halving  them, 
to  make  the  usual  calculation. — But  let  us  proceed  to 
anulhpr  subject.  Roll  the  ball  hither,  Tom  ;  roll  the  ball 
hither,  1  say .'  you  stand  as  if  you  thought  it  would  advance 
to  us  of  its  own  accord." 

"I  know  a  little  better  than  that,  too,"  cried  Tom; 
"  no  body   can  move  without  the  application   of  some 

"  N«r  stop,  either,"  added  Mr.  Seymour,  "  when  it  is 
once  it  motion ;  for  matter  is  equally  indifferent  to  both 
rest  and  motion." 

"  Aid  yet,  papa,"  cried  Louisa,  "  unfortunately  for 
your  assertion,  the  bail  stopped  just  now,  and  I  am  sure 
that  nc  force  was  used  to  make  it  do  so." 

"  Aad  pray,  Miss  Pert,  why  are  you  so  sure  that  no 
force  was  opposed  to  its  progress?  I  begin  to  fear  that 
my  lesson  has  been  thrown  away  upon  you,  or  you  would 
not,  aurely,  have  concluded  so  falsely." 

The  vicar  here  interposed,  observing  that,  simple  as  the 
qaeitii>ii  mig^bt  appear  to  those  who  had  studied  it,  the  ?a&t 
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was  so  contrary  to  everything  that  passed  before  us,  that 
Mr.  Seymour  ought  not  to  feel  any  surprise  at  the  seep* 
ticism  of  his  daughter ;  he  begged  to  remind  him  that  the 
truth,  apparent  as  it  doubtless  now  was,  lay  hid  for  ages 
before  the  sagacity  of  Galileo  brought  it  to  light. 

Mr.  Seymour  admitted  the  justice  of  this  remark^  and 
proceeded  in  his  explanation. 

^'  I  think,"  said  he,  '^  you  will  readily  allow  that  matler 
cannot,  in  itself,  possess  any  power  of  changing  its  condi- 
tion :  it  can,  therefore,  no  more  destroy,  than  it  can  ori- 
ginate its  own  motion ;  when  it  is  at  rest,  it  must  ever  remdn 
so,  unless  some  force  be  applied  that  can  impart  to  it 
activity ;  and  when  once  in  motion,  it  must  continue  to 
move  until  some  counteracting  force  stops  it.  To  believe 
otherwise  you  must  suppose  that  matter  possesses  in  itseZf  a 
power  to  alter  its  condition,  which  is  perfectly  absurd.'' 

'^  And  yet,'*  said  Tom,  '^  when  I  see  my  ball  or  maible 
stop  of  its  own  accord,  how  can  you  blame  me  for  belidving 
it  possible  ?  " 

^^  Your  difficulty  arises  from  your  ignorance  of  tae  ex- 
istence of  certain  forces  which  act  upon  the  rolling  jall  or 
marble.  Its  progress,  as  it  rolls  along,  is  impedid  and 
ultimately  stopped  by  the  rubbing,  or  friction,  ocdtioned 
by  its  passage  over  the  ground ;  and  this  will  be  groter  or 
less,  according  to  the  degree  of  roughness  of  the  sir&oe ; 
if  it  be  small,  the  ball  will  continue  for  a  longer  time  in 
motion ;  you  must  have  observed  that  your  mar!>le  has 
always  rolled  much  further  on  a  smooth  pavement  ihan  on 
a  rough  gravel  walk." 

^'  Certainly,"  said  Tom,  ^<  and  I  well  remember^  that 
when  we  played  at  ring-^aw  last  winter  on  the  ice,  \re  were 
obliged,  for  this  very  reason,  to  extend  the  usual  txMmd- 
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'^ Exactly  so;   and  your  marble,  under  such  drcum- 

stances,  would  run  along  like  the  enchanted  bowl  rf  tbe 

Denise,  in  the  Arabian  Nights.    la  it  not  evident,  then, 
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that  the  motion  of  a  bod;  is  stopped  by  some  opposing 
fcrce ;  and  that,  if  this  could  be  entirely  removed,  the  body 
Widd  continue  to  move  for  ever  ?  " 

:  "  What  a  provoking  thing  this  friction  ia  ! "  said  Tom ; 
"it  is  always  interfering  with  our  experiments." 
I  "  Provoking,  is  it  ?  I  fancy,"  said  Mr,  Seymour,  "  that 
fou  would  be  much  more  provoked  by  the  loss  of  it :  with- 
in it  you  could  not  walk,  nor  even  hold  an  object  in  your 
luds ;  and  yet  everything  around  you  would  be  in  per- 
petual motion,  performiiig  one  universal  and  interminable 
dtace." 

"  I  can  readily  understand,  from  what  you  have  said, 
flut,  if  friction  were  removed,  motion  might  continue ;  but 
|ny  how  is  it  that  we  should  be  unable  to  walk,  or  to  hold 
Inything  in  our  hands  ?  "  inquired  Louisa. 
I  "It  is  the  friction  of  ihe  ground  which,  at  every  step  we 
like,  prevents  the  foot  from  sliding  back,  and  thus  enables 
It  to  push  the  body  forwards.  Everybody  must  have  felt 
how  difficult  it  is  to  walk  on  ice,  where  tlie  friction  is  only 
diminished,  not  entirely  removed,"  answered  her  father ; 
"and  as  to  holding  any  object,"  continued  he,  "it  is  ihe 
&icti(Mi  of  the  body  to  which  we  apply  'our  hands  that 
enables  us  to  bold  it  firmly." 

"  To  be  sure,"  exclaimed  the  vicar ;  "  why,  my  boy, 
jou  must  surely  remember,  that  in  ancient  combats  it  was 
the  custom  to  rub  the  body  with  oil,  tliat  the  adversary 
ffl^ht  not  be  able  to  keep  his  grasp." 

"Well,"  said  Tom,  "our  houses,  I  suppose,  would 
Kmaiu  firm,  and  we  might  sit  quietly  in  our  ch^rs,  at  all 
■feDts." 

"  Not  80,"  replied  Mr.  Seymour  ;'_"  for  even  granting  that 
jon  had  houses  and  chairs,  which,  without  the  existence  of 
Mction  would  never  exist,  the  stability  of  the  structures 
onld  never  be  secured  ;  the  slightest  breath  would  be  suf- 
Ident  to  make  the  stones  or  bricks  slide  off  from  each 
ttkr,  and  to redace your dweiiinga  iato  dancing  ruins" 
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Tom  and  Louisa,  after  some  fiirther  discussion,  both 
admitted  the  justness  of  the  argument ;  but,  at  the  same 
time,  would  have  been  better  satisfied  if  the  fact  could 
have  been  proved  by  actual  experiment.  Mr.  Seymour 
told  them  that  the  perpetual  revolution  of  the  earth  and 
heavenly  bodies,  where  no  friction  whatever  existed,  afforded 
a  proof  which  ought  to  satisfy  them  :  and,  especially,  since 
it  agreed  with  those  views  which  were  proved  to  be  true 
by  an  examination  of  what  took  place  on  the  surface  of  our 
own  globe. 

We  will,  therefore,  with  the  permission  of  our  readers, 
consider  this  point  as  settled,  and  proceed  with  the  young 
philosophers  to  the  investigation  of  some  other  topics  con- 
nected with  the  doctrine  of  motion. 

"  Since  a  body  at  rest,"  said  Mr.  Seymour, "  can  only  be 
set  in  motion,  or,  when  in  motion,  be  brought  to  rest,  by 
the  impression  of  some  force,  it  must  follow,  that  it  can 
only  move  in  the  direction  in  which  such  a  force  may  act ; 
and,  moreover,  that  the  degree  of  motion,  or  the  velocUj/i 
must,  other  things  being  equal,  be  in  proportion  to  the  de* 
gree  of  force  used." 

"  Why,  truly,"  cried  the  vicar,  "  my  young  fnendi 
must  of  necessity  admit  that  hct ;  for  the  body,  not  having 
any  will  of  its  own,  as  you  say,  must  needs,  if  it  move  at 
all,  go  the  road  it  is  driven." 

"  Yes,"  added  Mr.  Seymour,  "  and  it  must  go  with  a 
velocity  in  proportion  to  the  force  with  which  it  is 
driven." 

^'  Doubtless,  doubtless,"  cried  the  vicar,  ^'  you  admit 
that  also  ;  do  you  not,  my  young  friends  and  playmates  ?** 

It  is  hardly  necessary  to  state,  that  the  children  instantly 
assented  to  these  propositions.  The  vicar  had  placed  than 
in  so  clear  and  popular  a  point  of  view,  as  to  be  intelligible 
to  the  lowest  capacities. 

'^  With  these  admissions,  then,  my  dear  children,"  Mid 
their  fatheTj  '^  I  shall  have  but  \\U\&  d\S&<sv]\\.^  m  coavincing 
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you  of  the  truth  of  the  other  laws  by  wliich  ihe  direciioii  of 
moving  bodies  U  groverned.  At  presrnf,  however,  it  is  not 
my  intention  to  enter  upon  this  subject :  you  have  some 
jireliminory  knowledge  to  acquire  before  you  can  under- 
slaod  what  is  termed  the  Comporition  and  Reiolution  of 
ForcetJ" 

"  I  shall  not  easily  forget,"  saiil  Louisa,  "  (hat  matter 
is  perfectly  jMssive,  tiiid  tliat  it  can  neither  put  iiself  in 
niution  when  at  rest,  no  ''  elf  when  in  motion." 

'■This  indifference  ti  "r  motion,"  replied  Mr,  Sey- 

mour, "  has  been  lemie  'U  Inertia  of  matter," 

"  A  very  objectionable  term, — a  very  puzzling  eotpres- 
aon,"  excliiimed  the  vicar: — "in  denote  a  mere  state  of 
passive  indifference  by  t  ,  or  power,  does  appeal 

me,  who  have  been  tictrit  of  connecting  words 

irith  ideas,  as  excessive'  id." 

"  I  allow,"  said  Mr,  aeymour,  "  that  tlie  simple  word 
Inertia  would  have  been  preferable  ;  but  we  are  bound  to 
receive  an  expression  which  has  been  long  current,  I  sup- 
pose, however,  you  know  that  the  addition  of  Vis  originated 
with  Kepler,  who,  like  ray  boy  Tom,  could  not  help  think- 
ing that  the  disposition  of  a  body  either  to  inaiiitain  or 
resist  motion,  indicated  something  very  like  power;  but  we 
will  not  waste  our  time  upon  verbal  disquisitions,  although 
I  cannot  part  with  you,  my  dear  vicar,  without  reminding 
you  that  there  is  an)ple  classical  authority  for  this  appa- 
rent contradiction  of  terms.  The  connecting  two  ideas, 
which  at  first  sight  appear  opposes!  to  each  other,  consti- 
tuted a  figure  of  speech  much  used  both  by  the  Greeks 
and  Romans." 

"  Unquestionably,"  said  the  vicar :  "  Euripides  delighted 
ia  it,  and  that  was  a  sufficient  reason  for  Aristophanes  to 
alirise  it,  Horace  loo  has  given  us  several  examples  of  it, 
as  '  Insaniens  Sapienlia,'  '  Slrenua  IntTliii ;'  and  in  our 
own  times  we  hear  of  lawyers  talking  of  lotiff  Briefs  I  " 

"It  is  clear,"  continued  Mr.  Seymour,  "that  loatteT, 


60  PHIL060PHT  m  SPORT  Gliap.UI 

at  rest,  resists  being  put  in  motion ;  the  degpree  of  thai 
resistance  is  always  in  proportion  to  the  d^ree  of  fiiroi 
applied  to  put  it  in  motion ;  or,  to  speak  more  philo0O' 
phieally,  that  Action  and  Re-action  are  equal  and  u 
opposite  directions.** 

'^  You,  surely,  do  not  mean  to  say,"  exclaimed  Tom. 
^'  that  if  I  strike  my  marble,  the  marble  strikes  my  banc 
with  the  same  force  in  return  ?  " 

"  Precisely ;  that  is  my  meaning." 

^'  What ! "  cried  Louisa,  '^  if  a  man  strikes  another  ox 
the  face  with  his  hand,  do  you  seriously  maintain  that  botl 
parties  suffer  the  same  pain  ?  " 

"  Oh,  no,  no,''  said  Tom,  ^^  papa  can  never  intend  to  say 
that ;  I  am  quite  sure,  if  it  were  the  case,  Mr.  Pearson 
would  not  be  so  fond  of  boxing  our  ears." 

Mr.  Seymour  answered  this  question,  by  observing  that, 
if  the  hand  possessed  the  same  degree  of  feeling  as  the  &ce, 
they  would  both  suffer  equally  under  the  conflict  *^  I^" 
continued  he,  '^  you  strike  a  glass  bottle  with  an  iron  ham- 
mer, the  blow  will  be  received  by  the  hammer  and  the  gla»; 
and  it  is  quite  immaterial  whether  the  hammer  be  mov«d 
against  the  bottle  at  rest,  or  the  bottle  be  moved  againil 
the  hammer  at  rest,  yet  the  bottle  will  be  broken,  thoogli 
the  hammer  be  not  injured ;  because  the  same  blow  wiiich 
is  sufRcient  to  shiver  the  glass  is  not  sufficient  to  break  oi 
injure  the  lump  of  iron.  In  like  manner,  the  blow  that  k 
sufficient  to  pain  your  sensitive  face,  and  make  your  em 
tingle,  will  not  occasion  the  least  annoyance  to  the  obtoN 
hand  of  your  preceptor.  The  operation  of  this  law,''  ooa- 
tinued  Mr.  Seymour,  '^  will  be  exemplified  in  eveiy  st^ 
of  our  progress.  When  the  marble,  as  it  rolls  akiiig» 
strikes  any  obstacles,  it  receives,  in  return,  a  correspondiqg 
blow,  which  will  be  found  to  influence  its  subseqoeat  dire^ 
tion.  The  peg  of  the  top,  as  it  rubs  on  the  gioimd,  it  m 
much  influenced  by  the  friction,  as  if  a  force  were  ai^odly 
applied  to  it  when  in  a  state  oi  teal*,  ^w^NvWm^ 
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the  forces  by  whicK  the  kite  is  made  to  Bccend  into  the  air, 
you  will  IcBrn.  from  the  sume  law,  the  nature  of  that  ad* 
vaolage  which  you  derive  from  running:  *ith  it." 

The  vicar  observed  that  the  subject  o{  Moinen/um  might 
be  introduced,  and  advantageously  explained,  upon   this 


"  Momentum,"  said  Tom;  "and  pray  what  h  that?" 

"  It  is  a  power,"  replied  liis  father,  "  intimately  con- 
nected with  motion;  and,  therefore,  as  your  friend,  the 
I    vicar,  justly  remarks,  y  properly  introduced 

before  we  quit  that  sul  i»  tl)e  force  ivith  which  a 

I    body  in  motion  strikes  e         ii  anotlier  body." 

"  That,"  observed  'I'l  lust  of  course  depend  upon 

the  velocity  of  the  body  •n." 

"  Undoubtedly,  ray  ihe  quicker  a  body  moves, 

the  greater  must  be  tl  e  with  which  it  would  strike 

against  another  body  ;  but  we  also  know  that  the  heavier  a 
body  is,  the  greater  also  will  be  its  force  ;  so  that  momen- 
tum, you  perceive,  must  have  a  relation  to  both  these  cir- 
cumstances, viz.  velocity  and  weight ;  or,  to  speak  more 
correctly,  the  momentum  of  a  body  is  composed  of  its 
quantity  of  matter  multiplied  by  its  quantify  nf  motion : 
for  example,  if  tlie  weight  of  a  body  be  represented  by  the 
number  3,  and  its  velocity  also  by  3,  its  momentum  will  be 
represented  by  3x3=9;  so  that,  in  producing  momentum, 
increased  velocity  will  always  compensate  for  deficiency  of 
matter,  and  a  light  body  may  thus  be  made  a  more  effective 
force  than  a  heavy  one,  provided  that  its  velocity  be  pro- 
portionally increased  ;  thus,  a  small  ball,  weighing  only 
fm>  pounds,  and  moving  at  the  rale  otfive  hundred  feet  in 
a  second,  will  produce  as  much  effect  as  a  cannon-ball  of 
tm  poundt  in  weight,  provided  it  moved  onlyat  the  rate 
of  one  hundred  feet  in  the  same  time." 

"  Let  me  see,"  cried  Tom,  "  whether  I  understand  your 
Katement.  We  must  multiply,  as  you  say,  the  weight  by 
the  velocity/  the  weight  of  the  small  ball  you  stale  at  iNio 
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pounds,  and  it  travels  at  the  rate  of  five  hundred  feet 
in  a  second;  then  its  momentum  must  be  a  thousand. 
The  weight  of  the  great  ball  is  ten  pounds,  its  velocity 
only  a  hundred  feet,  then  its  momentum  must  also  be  a 
tliousand ;  because,  in  both  cases,  the  sums  multiplied  into 
each  other  will  give  the  same  product." 

^^  Exactly :  and  thus  you  perceive  that  the  small  ball 
becomes  an  exact  balance  to  the  larger  one;  the  first 
making  out  in  motion  what  it  wanted  in  matter,  while  the 
latter  makes  out  in  matter  what  it  wanted  in  motion.  I 
wish  you  to  keep  this  law  of  Momentum  in  your  remem- 
brance ;  upon  it  depends  the  action  of  all  the  mechanical 
powers  J  (10)  as  they  are  termed  ;  and  which  I  shall  here- 
after more  fully  explain." 

<<  I  have  heard,"  said  Louisa,  ^'  that  a  feather  might  be 
made  to  produce  as  much  havoc  as  a  cannon-shot,  if  you 
could  give  it  sufiicient  velocity." 

'*  Unquestionably :  but  there  is  a  practical  difficulty  in 
the  attempt,  from  the  resistance  of  the  air,  which  increases, 
as  you  have  already  seen  in  the  experiment  of  the  paper 
and  penny-piece  (p.  31),  as  the  weight  of  a  body  decreases : 
and  which  explains  the  adage,  that  ^  Hercules  camwt  throw 
a  feather  farther  than  a  child.*  Were  it  not  for  this 
resistance  of  the  air,  a  hailstone  fidling  from  the  clouds 
would  acquire  such  a  momentum,  from  its  accelerated 
velocity,  as  to  descend  like  a  bullet  from  a  g^un,  and 
destroy  everything  before  it ;  even  those  genial  showers 
which  refresh  us  in  the  spring  and  summer  mouths,  would, 
without  such  a  provision,  destroy  the  herbage  they  are  so 
well  calculated  to  cherish.  Had  the  elephant  possessed 
the  mobility  of  the  beetle,  it  would  have  overtamed 
mountains.  From  this  view  of  the  subject  of  Momentum,'' 
continued  Mr.  Seymour,  "  you  will  easily  understand  why 
the  immense  battering-rams,  used  by  the  ancients  in  the 
art  of  war,  should  have  given  place  to  cannon-balls  of  but 
a  few  pounds  in  weight.    Suppose,  iox  exAm^le,  that  the 
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leriog-ram  of  Vespasian  weig-hed  100,000  pounds,  and 

9  moved,  we   will  odaiii,    with   such  a.   velocity,    by 

tngth  of  hands,  as  to  pass  through  20  ft^et  in  one  second 
oftime,  and  that  this  was  found  sutGcieiit  to  demolish  the 
¥iills  of  Jerusalem,  can  yoii  tell  tiie  with  what  velocity  a. 
K-pouader  must  move  to  do  the  same  eseeutiou  ?  " 

"I  will  try,"  said  Tom,  as  he  look  out  his  pencil  and 
pocket-book,  to  make  the  caJculutioti. 

"  Stop,  I  think  you  will  hardly  succeed  without  my 
ffnidance,"  said  his  fath  ' '"'  us  therefore  work  it  out 

together  :  now  you  will  ireeive  that  we  must  in 

the  fir't  place  determine       '  momentum  of  the  batteriug- 

1,  by  multiplying'  its  \«eight  by  its  velocity,  or  in  other 
»ords  by  the  space  which  it  passes  over  in  a  second  of 
lime." 

"  That  I  understand." 

"  Very  well,"  continued  Mr.  Seymour,  "  its  weight 
was  100,000  pounds,  and  its  velocity  such  as  to  carry  it 
tlirough  20  feet  in  a  second  of  time ;  now  miike  the  re- 
quired calculation." 

"  I  have  done  it— it  is  200,000." 

"  You  are  quite  right ;  now  if  this  momentum,  which 
must  also  be  that  of  the  cannon-ball,  be  divided  by  the 
■eight  of  that  tial],  viz.  32  pounds,  we  shall  obtain  the 
velocity  required,  which  is  62,500  feet." 

Mr,  TwaddletoD  here  observed,  that  he  thought  "  his 
pung  friends  and  playmates  "  must  have  received,  for  that 
day,  as  much  philosophy  as  they  could  conveniently  carry 
away  without  fetigue.  Mr.  Seymour  concurred  in  this 
observation  ;  and  the  more  readily,  as  the  path  they  liad  to 
travel  was  rugged,  and  beset  with  difficulties.  "I  will, 
therefore,"  said  he,  "  not  impose  any  further  burlhen 
upon  them  ;  but  I  will  assist  them  in  tying,  into  separate 
bsndles,  the  materials  which  they  have  collected  in  their 
pn^;resB,  in  order  that  they  may  convey  them  away  with 
greater  ease  and  security.     Know  then,  my  dear  cViidtftvi" 
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sud  the  affectionate  parent,  "  that  you  have  this  day  been 
instructed  in  the  three  great  Laws  of  Motion,  viz,  :— 
I.    That  every  body  will  continwe  in  a  state  of  rest,  ttntil 
put  into  motion  by  some  external  force  applied  to  it, 
and  if  that  force  be  single,  the  motion  so  produced 
will  be  rectilinear,  i,  e.  in  the  direction  of  a  straight 
line. 
II,  Change  of  motion   is   always  proportional  to   the 
moving  force  impressed,  and  is  always  made  in  the 
direction  of  the  right  liae  in  which  the  force  acts. 
III.  Action  and  He-action  are  equal  in  equal  qtiantities 
of  matter,  and  act  in  contrary  directions  to  each 
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CHAPTER    IV. 


Jd3t  as  Mr,  Seymour  i  n         i    ihe   following  morning, 

i'.epping'  upon  the  lawn,  with  the  iiitenlion  of  joining  Lis 
i^hildreo,  Bo^  and  Fanny  both  made  their  appcaraiice 
completely  drenched  with  water,  and  dripping-  like  mer- 

"  Heyday  !"  escJaimed  their  fether,  '■  how  has  this  niis- 
hrtuae  itappeneii  ?" 

"  Do  not  be  angry,  papa,"  said  Tom ;  "  indeed,  indeed. 
it  was  an  accident.  Fanny,  oljserving  the  water-cart  in 
the  garden,  had  just  b^un  to  wheel  it  forward,  when  the 
water  rushed  over  her  like  a  wave  of  the  sea,  and,  upon 
stopping  the  cart,  it  flew  over  with  equal  force  on  the 
opposite  side,  and  deluged  poor  Rosa,  who  was  walking-  in 
front  of  it." 

"  Well,  well,  lose  no  time  in  changing  your  clothes, 
and  meet  me  again  in  half  an  hour." 

At  the  appointed  time  the  children  re-assembled  on  the 
lawn. 

"  And  so  then, "  said  their  father,    "  I  perceive  l\iat  ra-j 


66  PHILOSOPHY  IN  SPORT  Chap.  IV^ 

philosophical  lesson  of  yesterday  has  been  entirely  lost 
upon  you." 

The  children  were  unable  to  comprehend  the  meanii^ 
of  this  rebuke ;  but  Mr.  Seymour  proceeded : — 

^'  I  trust,  however,  that  the  accident  of  this  morniiig 
will  serve  to  impress  it  more  forcibly  upon  your  memory : 
one  example  is  better  than  a  hundred  precepts." 

Tom  was  more  puzzled  than  ever. 

^<  You  have  met  with  an  accident ;  I  will  endeavour  tcb 
convert  it  into  a  source  of  instruction,  by  showing  you 
how  the  principles  of  natural  philosophy  may  be  brought  to 
bear  upon  the  most  trivial  concerns  of  life.  You  learned 
yesterday,  that  a  body  at  rest  offers  a  resistance  to  any 
force  that  would  put  it  in  motion,  and  that,  when  in 
motion,  it  equally  opposes  a  state  of  rest;  now  let  us 
apply  this  law  for  the  explanation  of  the  accident  that  has 
just  befallen  you.  The  butt  was  full  of  water ;  when  you 
attempted  to  wheel  it  forward,  the  water  resisted  the 
motion  thus  communicated  to  the  vessel,  and  from  its  vis 
inerticB,  or  effort  to  remain  at  rest,  rose  up  in  a  directkm 
contrary  to  that  in  which  the  vessel  moved,  and  conse- 
quently poured  over ;  by  this  time,  however,  the  mass  of 
fluid  had  acquired  the  motion  of  the  cart,  when  yoo 
suddenly  stopped  it,  and  the  water,  in  endeavouring  to 
continue  its  state  of  motion,  from  the  same  cause  that  it 
had  just  before  resisted  it,  rose  up  on  the  opposite  side^ 
and  thus  deluged  poor  Rdsa." 

Louisa  was  quite  delighted  with  this  simple  and  satis- 
factory application  of  philosophy,  and  observed,  that  she 
should  not  herself  mind  a  thorough  soaking,  if  it  weie 
afterwards  rewarded  by  a  scientific  discovery. 

^'  I  will  give  you,  then,  another  illustration  of  the  same 

law  of  motion,"   said  Mr.  Seymour,  "  which,  instead  of 

explaining  an  accident,  may,  perhaps,  have  the  effect  ni 

preventing  one.     If,  while  you  are  sitting  quietly  on  your 

horse,  the  animal  starts  forwaxd,  '^om  m\V  b(ft  vol  danger  of 
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fiilling  off  b€u:kward;  but  if,  while  you  are  galloping 
along  it  should  stop  suddenly,  you  will  inevitably  be 
thrown  forward  over  the  head  of  the  animal." 

**  I  clearly  perceive/*  said  Louisa,  "  that  such  would  be 
my  fate  under  the  circumstances  you  state.** 

'*Now,  then,  my  dear  children,  since  our  friend  the 
vicar  cannot  attend  us  at  present,  suppose  we  retire  to  the 
library,  where  I  have  an  interesting  experiment  to  perform, 
and  a  new  toy  ready  for  your  inspection." 

In  compliance  with  their  father's  wishes,  the  children 
cheerfully   returned  to  the  library,  when  Mr.  Seymour 
presented  Louisa  with  a  Bandilor.     Most  of  our  readers 
are,  doubtless,  acquainted  with  this  elegant  toy.     It  con- 
sists of  two  discs  of  wood,  united  to  each  other  by  a  small 
asis,  upon  which  a  piece  of  string  is  aflSxed.     When  this 
string  is  wound  round  the  axis,  and  the  bandilor  is  suffered 
to  run  down  from  the  hand,  the  end  of  the  string  being 
held  by  a  loop  on  the  fore-finger,  its  momentum  winds  up 
the  string  again,  and  thus  it  will  continue  for  any  length 
of  time  to  descend  from,  and  ascend  to,  the  hand.      It 
affords  a  good  example  of  the  operation  of  vis  inertiee,  or 
what  may,  with  equal  propriety,  be  termed  the  momentum 
of  rotcUory  motion.     Its  action  may  be  compared  to  that  of 
a  wheel,  which,  running  down  a  hill,  acquires  sufficient 
momentum  to  carry  it  up  another.     There  are  several  toys 
which  owe  their  operation  to  the  same  principle,  of  which 
we  may  particularize  the  windmill,  whose  fliers  are  pulled 
round  by  a  string  affixed  to  the  axis  of  the  sails.     In 
playing  with  the  bandilor,  a  certain  address  is  required  to 
prevent  the  sudden  check  which  the  toy  would  otherwise 
receive  when  it  arrived  at  the  end  of  the  string,  and  which 
would  necessarily  so  destroy  its  momentum  as  to  prevent 
its  winding  itself  up  again.     Mr.  Seymour  now  informed 
his  young  pupils  that  he  had  an  experiment  to  exhibit, 
which  would  further  illustrate,  in  a  very  pleasing  manner, 
the  truth  of  the  doctrine  of  vis  inertice.     He  accordmg\'j 

f2 
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inverted  a  wine-glass,  and  placed  a  shilling  on  its  foot ; 
and,  having  pushed  it  suddenly  along  the  table,  the  coin 
flew  off  towards  the  operator,  or  in  a  direction  opposite  to 
that  in  whicli  the  glass  was  moving.  He  then  replaced  the 
shilling,  and  imparted  to  the  glass  a  less  sudden  motion ; 
and,  when  it  had  acquired  sufficient  velocity,  he  checked  it, 
and  the  coin  darted  forward,  leaving  the  glass  behind  it. 

Louisa,  upon  witnessing  this  experiment,  observed  that 
she  felt  satisfied  of  the  correctness  of  her  Other's  state* 
ment,  when  he  told  her  that,  if  the  horse  suddenly  started 
forward,  when  she  was  at  rest,  she  would  be  thrown  off 
behind,  and  that  if  it  should  suddenly  stop  on  the  gallop, 
she  would  be  precipitated  over  its  head.  The  children 
arranged  themselves  around  the  table,  in  order  to  consider 
several  curious  toys  which  Mr.  Seymour  had  collected  fiir 
the  purpose  of  explaining  the  nature  of  the  Centre  ^ 
Gravity. 

'•  But,  in  the  first  place,'*  said  Mr.  Seymour,  "  can  you 
tell  me,  Tom,  what  is  meant  by  The  Centre  of  Gravity  f^ 

"  Its  central  point,"  answered  the  boy. 

''  Certainly  not;  the  central  point  is  termed  its  centre 
of  magnitude^  not  that  of  gravity ;  and  it  is  only  when  a 
body  is  of  uniform  density,  and  regular  figure,  that  these 
centres  of  magnitude  and  gravity  coincide,  or  &11  in  the 
same  spot." 

"  I  now  remember  that  the  centre  of  gravity  is  that 
point,  about  which  all  the  parts  of  a  body  exactly  balance 
each  other." 

"  Now  you  are  right ;  it  is,  in  other  words,  that  point 
in  which  the  whole  weight,  or  gravitating  influence,  of  a 
body  is,  as  it  were,  condensed  or  concentrated,  and  upon 
which,  if  the  body  be  freely  suspended,  it  will  rest  witfc 
security ;  and  consequently,  as  long  as  this  centre  is  sup- 
ported, the  body  can  never  fall ;  while,  in  every  other 
position,  it  will  endeavour  to  descend  to  the  lowest  plaee 
at  winch  it  can  arrive." 
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■  Chap 

I       '■  Have  all  bodies,  whatever  may  be  their  h     pe,  a  cenirv 
I   of  gravity?"  asked  Louisa. 

I'-  Undoubtedly." 
''  And  you  say  that  eveiy  body  will  fall  if  this  point  ia 
nut  supported." 
i       "  luiallibly.     And  now,  Tom,"  said  Mr.  S'     mour.  "  can 
JOu  tell  me  what  is  meant  by  the  line  o/direciton  ?" 
The  young  philosopher  wa.s  unable  to  answer  this  ques- 
id  his  father,  therefore,  informed   Jiini  that,  if  a 


entre  of  gravity 

ti  a  line  would  be 

nich  every  body,  not 

was  also  informed 

•       '  body,  such  ft 

!  she  unrler- 
etorc  Degged  for  further 

?plieil  Mr.  Seymour,  '■  by 
a  load  of  stones  in  a  cart 
D  £1  this  load  being;  loir 


perpendicular  li 
of  a  body  to  the  centre 
termed  the  liite  of  direct 
npported,  endeavours  t 
tliEtt.  if  this  said  line  fell 
body  was  sure  to  stand ; 

Louisa  observed  that  a 
stood  her  papa's  meauiiin 
explanation. 

■'  I  will  exemplify  it  then, 
a  drdwing. 

moving  upon  the  sloping  road  ( 
iJowD  in  the  cart,  B  will 
represent  its  centre  of 
gravity,  and  a  f  ils  line 
of  direction,  which,  you 
perceive,  falls  much  within 
the  supporting  or  lower 
wheel  G ;  and  there  can- 
not, therefore,  be  any  dan- 
ger of  such  a  cart  being 
overturned ;  but  in  fig.  1 1 
the  Centre  of  gravity  is  raised  from  its  former  position  to 
a,  and  e  i  is  now  the  line  of  direction ,  which,  tailing 
■ithout  the  base,  or  wheel  k,  the  load  will  not  be  '•up- 
ported,  and  must  consequently  fall.  Tiiese  hgurea,"  added 
Mr.  Seymour.  "  will  also  explain  a  fact  which  you  must 
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have  frequently  observed,  that  a  body  is  stable  or  firm  in 
proportion  to  the  breadth  of  its  base ;  hence  the  difficulty 
of  sustaining  a  tall  body,  like  a  walking-stick,  upon  its 
narrow  base ;  or  that  of  balancing  a  hoop  upon  its  edge,  or 
a  top  upon  its  point ;  while,  on  the  contrary,  it  is  idmost 
impossible  to  upset  the  cone  or  the  pyramid,  since,  in  the 
latter  cases,  the  line  of  direction  falls  within  the  middle  of 
the  base,  the  centre  of  gravity  of  the  body  being  necessarily 
low." 

^'  I  suppose,''  observed  Louisa,  '^  that  this  is  the  reason 
why  carriages,  when  too  much  loaded,  are  so  apt  to  upset." 

^^  Say,  when  too  much  loaded  on  their  iops^  and  you  will 
be  right.  As  you  now,  I  trust,  understand  this  part  of  the 
subject,  let  us  proceed  a  step  further:  if  you  take  any 
body,  with  a  view  to  suspend  it,  is  it  not  evident,  that  if  it 
he  suspended  by  that  point  in  which  the  centre  of  gravity 
is  situated,  it  must  remain  at  rest  in  any  position  indif- 
ferently ?" 

^^  I  thought,"  said  Tom,  ^'  we  had  already  settled  that 
question." 

^'  True,  my  dear  boy ;  but  there  is  another  question  of 
great  importance  arising  out  of  it,  and  which  you  have  not 
yet  considered :  tell  me,  should  the  body  be  suspended  on 
any  other  point,  in  what  position  it  can  rest  ?'' 

'^  I  do  not  exactly  understand  the  question." 

•'  There  are,"  replied  his  father,  "  only  two  positions  in 
which  it  could  rest,  either  where  the  centre  of  gravity  » 
exactly  abovey  or  exactly  below,  the  point  of  suspension ; 
so  that,  in  short,  this  point  shall  be  in  the  line  qfdirectiom. 
Where  the  point  of  suspension  is  below  the  centre  of 
gravity,  it  is  extremely  difficult  to  balance  or  support  a 
tall  body  by  such  a  method,  because  the  centre  of  giavitj 
is  always  endeavouring  to  get  under  the  point  of  suppoft 
Look  at  this  diagram,  and  you  will  readily  comprehoid  my 
meaning,  k  is  the  centre  of  gravity  of  the  diamond-dumped 
figure,  which   may  be  sup^tted,  ox  \wi^asi<l^^  ckl  «.  \ili 
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passing  through  it  at  m,  as  long  as  the  centre  of  gravity  k 
is  immediately  over  the  point  of  suspension  M ;      pig.  12. 
but  if  that  centre  is  removed  in  the  slightest  de-         i 
gree,  either  to  the  right  or  left  of  its  place  k, 
the  body  will  no  longer  retain  its  erect  position 
I  KM,  but   it  will  revolve  upon  m,  and  place 
itself  in  the  situation  indicated  by  the  dotted 
lines   beneath   the  point  m,  and  its  centre  of 
gravity  will  now  Jbe  removed  to  n,  directly  under   /    j  ^  '\ 
M,  and  in  the  line  K  l,  which,  as  you  well  know,     '\  I    / 
is  the  line  of  direction.     Have  I  rendered  myself       ^V 
intelligible?"  I 

"  I  understand  it  perfectly,"  answered  Tom.  k 

'^  And  do  you  also,  my  dear  Louisa  ?" 

Louisa's  answrer  was  equally  satisfactory,  and  Mr.  Sey- 
mour went  on  to  state  that  the  information  they  had  now 
acquired  would  enable  them  to  ascertain  the  situation  of 
the  centre  of  gravity  of  any  plane  surface  which  was 
portable,  notwithstanding  it  might  possess  the  utmost  irre- 
gularity of  shape. 

"  You  shall,  for  example,"  continued  he,  "  find  the 
centre  of  gravity  in  your  kite.*' 

"  I  cannot  say,"  observed  Tom,  "  how  I  should  set 
about  it." 

"  Well,  fetch  your  kite,  and  I  will  explain  the  method." 

Tom  soon  produced  it,  and  the  tail  having  been  removed, 
Mr.  Seymour  proceeded  as  follows : — 

"  I  now,"  said  he,  "  suspend  the  kite  by 
the  loop  at  its  bow,  and  since  it  is  at  rest, 
we  know  that  the  centre  of  gravity  must  be 
exactly  below  the  point  of  suspension;  if, 
therefore,  we  draw  a  perpendicular  line  from 
that  point,  which  may  be  easily  done  by  a 
plumb-line,  with  a  weight  attached  to  it,  such 
a  line  will  represent  the  line  of  direction  (as 
indicated  by  a  b  in  fig.  13)." 
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Chi|i»I^i> 


Fig.  14. 


'^  It  is  clear  enough/'  said  Tom,  ''  that  the  oesatte  of 
gravity  must  lie  in  the  line  a  b,  but  how  are  we  to  find  blA' 
what  part  of  it  ?  " 

'^  By  suspending  the  kite  in  another  direction/'  ans\ 
Mr.  Seymour,  who  then  hung  it  up  in  the  posiHoo 

sen  ted  at  %.  14,  ''  and  then 
drawing  another  perpendicular  frottb) 
the  new  point  of  suspension."  'fi'" 
"  The  centre  of  gravity,'*  mU'-^ 
Louisa,  ''  will  in  that  case  be  in  tl#r 
line  cd,  as  it  was  before  in  tint;'' 
ofabJ' 

'^  In  both  the  lines ! "   exdaimflii 
Tom,  with  some  surprise ;  "  it 
not  be  in  two  places." 
"  And  therefore,"  added  Mr.  Seymour,  "  it  must  be 
that  point  in  which  the  lines  meet  and  cross  each  other; 
so  saying,  he  marked  the  spot  g  with  his  pencil,  and 
told  his  little  scholars  that  he  would  soon  convince  them '4 
the  accuracy  of  the  principle.     He  accordingly  placed 
head  of  his  stick  upon  the  pencil  mark,  and  the  kite 
found  to  balance  itself  with  great  exactness. 

"  True,  papa,"  said  Tom,   ''  that  point  must  be 
centre  of  gravity,  for  all  the  parts  of  the  kite  ei 
balance  each  other  about  it." 

"  It  is  really,"  observed  Louisa,  "  a  very  simple  vcLi 
of  finding  the  centre  of  gravity." 

"  It  is,"  said  Mr.  Seymour ;  "  but  you  must  rem< 
that  it  will  only  apply  to  a  certain  description  of 
when  they  are  not  portable,  and  will  not  admit  of 
kind  of  examination,  their  centres  of  gravity  can  CMiFy 
ascertained   by  experiment  or  calculation,  in  which 
weight,  density,  and  situation  of  the  respective 
must  be  taken  into  the  account.     Having  proceeded  til 
far,  you  have  next  to  learn  that  the  centre  of  giavitj 
sometimes  so  situated  as  not  to  \>q  witKin  the  body,  I 
actually  at  some  distance  from  \t." 
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"  Why,  papa  V  exclaimed  Tom,  "  how  can  that  possibly 
happen?'* 

"  You  shall  hear.  The  centre  of  gravity,  as  you  have 
just  said,  is  that  point  about  which  all  the  parts  of  a  body 
balance  each  other ;  but  it  may  so  happen  that  there  is  a 
vacant  space  at  this  point.  Where,  for  example,  is  the 
centre  of  gravity  of  this  ring?  Must  it  not  be  in  the 
space  which  the  ring  encircles  ?" 

^^  I  think  it  must,"  said  Tom ;  ^<  and  yet  how  can  it  be 
ever  supported  without  touching  the  ring  ?" 

'^  That  point  cannot  be  supported,"  answered  his  father, 
"  unless  the  ring  be  so  held  that  the  line  of  direction  shall 
&11  within  the  base  of  the  support,  which  will  be  the  case 
whether  you  poise  the  ring  on  the  tip  of  your  finger,  or 
suspend  it  by  a  string,  as  represented  in  the  figures  which  I 
have  copied  from  the '  Conversations  on 
Natural  Philosophy.*     I  need  scarcely 
add,  that  it  will  be  more  stably  sup- 
ported  in  the  latter  position,  because 
the  centre  of  gravity  is  below  the 
point  of  suspension;  whereas  in   the 
former  the  base  is  extremely  narrow, 
and  it  will,   consequently,  require  all  the  address  of  the 
balancer  to  prevent  the  centre  of  gravity  from  billing  be- 
yond it.     As  you  are  now  in  possession  of  all  the  leading 
principles   upon   which  the  operations  of  the  centre  of 
gravity  depend,  I  shall  put  a  few  practical  questions  to 
you,  in  order  that  I  may  be  satisfied  you  understand  them. 
Tell  me,  therefore,  why  a  person  who  is  fearful  of  falling, 
as,  for  instance,  when  he  leans  forward,  should  invariably 
pat  forward  one  of  his  feet,  as  you  did  the  other  day,  when 
you  looked  into  Overton  well  ?  " 

"  To  increase  his  base,"  answered  Tom ;  "  whenever  I 
lean  greatly  forward,  I  should  throw  the  line  of  direction 
beyond  it,  did  I  not  at  the  same  instant  put  out  one  of  my 
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feet,  so  as  to  extend  my  base,  and  thus  to  cause  the  line 
to  continue  within  it." 

^'  Rightly  answered ;  and,  for  the  same  reason,  a  porter 
with  a  load  on  his  back  leans  forward  to  prevent  his  burthen 
from  throwing  the  line  of  direction  out  of  the  base  behind. 
So  the  horse,  in  drawing  a  heavy  weight,  instinctively  leans 
forward,  in  order  to  throw  the  whole  of  his  weight  as  a 
counterbalance ;  and  yet,"  observed  Mr.  Seymour,  "  we 
are  in  the  habit  of  ignorantly  restraining  him  by  a  bearing- 
rein,  in  consequence  of  which  he  has  to  call  in  the  aid  of 
his  muscles,  by  which  a  very  unnecessary  exhaustion  of 
strength  is  produced.  Thus  is  it  that  German  and  French 
horses  draw  heavy  weights  with  apparently  greater  ease 
to  themselves,  because  the  Germans  tie  a  horse's  nose 
downwards^  while  the  French,  more  wisely,  leave  them  at 
perfect  liberty.  But  to  proceed.  Did  you  ever  observe 
the  manner  in  which  a  woman  carries  a  pail  of  water  ?  " 

"  To  be  sure,"  said  Tom ;  "  she  always  stretches  out  one 
of  her  arms." 

"The  weight  of  the  pail,"  continued  Mr.  Seymour, 
"  throws  the  centre  of  gravity  on  one  side,  and  the  woman, 
therefore,  stretches  out  the  opposite  arm,  in  order  to  bring 
it  back  again  into  its  original  situation ;  did  she  not  do  this, 
she  must,  like  the  English  draught  horses,  exert  her  muscles 
as  a  counteracting  force,  which  would  greatly  increase 
the  fatigue  of  the  operation :  but  a  pail  hanging  on  each 
arm  is  carried  without  difficulty,  because  they  balance  each 
other,  and  the  centre  of  gravity  remains  supported  by  the 
feet." 

"  I  see,"  said  Louisa,  "  that  all  you  have  said  about  the 
woman  and  her  pail  must  be  true ;  but  how  could  she  have 
learned  the  principle  which  thus  enabled  her  to  keep  the 
centre  of  gravity  in  its  proper  place  ?  " 

"  By  experience.  It  is  very  unlikely  that  she  should 
ever  have  heard  of  such  a  principle,  any  more  than  those 
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pec^le  who  pack  carts  and  waggons,  and  yet  make  up  their 
loads  with  such  accuracy  as  always  to  keep  the  line  of 
directicHi  in,  or  near,  the  middle  of  the  base.  But  to  pro- 
ceed to  another  example : — have  I  not  frequently  cautioned 
yon  against  jumping  up  suddenly  in  a  boat  ?  Can  you  tell 
me  upon  what  principle  such  an  operation  must  be  attended 
with  danger?" 

"  I  suppose,"  said  Tom^  ^^  for  the  very  same  reason  that 
a  waggon  is  more  likely  to  be  overturned  when  its  top  is 
too  heavily  laden ;  it  would  elevate  the  centre  of  gravity, 
and  thereby  render  the  line  of  direction  liable  to  be  thrown 
beyond  the  base,  and  so  upset  the  boat" 

Mr.  Seymour  observed,  that  after  this  lesson  he  thought 
the  balancing  which  Tom  and  Louisa  had  witnessed  at 
Astley's  Theatre  last  year,  would  cease  to  appear  so  mira- 
culous. Louisa  declared  that  she  had  now  discovered  the 
whole  mystery. 

"  You  have  doubtless  perceived,"  said  her  &ther,  "  that 

the  art  entirely  consists  in  dexterously  altering  the  centre 

of  gravity   upon  every  new  position  of  the  body,  so  as 

oonstsmtly  to  preserve  the  line  of  direction  within  the  base. 

Rope-dancers  effect  this  by  means  of  a  long  pole,  the  ends 

of  which  are  loaded  by  weights,  and  which   they   hold 

across  the  rope.     If  you  had  paid  sufficient  attention  to 

their  movements,  you  must  have  perceived  how  steadily 

they  fixed  their  eyes  on  some  object  near  the  rope,  so  as  to 

discover  the  slightest  deviation  of  their  centre  of  gravity 

to  one  or  the  other  of  its  sides,  which  they  no  sooner 

detect,  than  they  instantly  rectify  it  by  a  countervailing 

motion  of  their  pole,  and  are  thus  enabled  to  preserve  the 

line  of  direction  within  the  narrow  base.     This  very  same 

expedient  is  firequently  practised  by  ourselves ;  if  we  slip 

or  stumble  with  one  foot,  we  naturally  extend  the  opposite 

arm,  making  the  same  use  of  it  as  the  rope-dancer  does 

of  his  pole.     Many  birds,  also,  by  means  of  their  flexible 

necks,  vary  the  position  of  their  centre  of  gravity  in  the 
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same  manner.  When  they  sleep,  they  turn  it  towanii 
the  back,  and  place  it  under  the  wing,  in  order  to  lay  ihd 
greatest  weight  on  the  point  above  the  feet." 

^'  What  an  interesting  subject  this  is,"  cried  Louisa,  "  and 
how  many  curious  things  it  is  capable  of  explaining !" 

^^  Indeed  is  it ;  and  I  shall  take  an  opportunity  of  paint* 
ing  out  several  specimens  of  art  (11.)  which  are  indebteft. 
for  their  stability  to  the  scientifie  application  of  the  priiH  ' 
ciple  we  have  been  considering ; — but  I  have  now  a  paradox 
for  you,  Tom." 

"  Let  us  hear  it,  papa." 

''  How  comes  it  that  a  stick,  loaded  with  a  weight  9A 
the  upper  extremity,  can  be  kept  in  equilibrio,  on  the  pomfr 
of  the  finger,  with  much  greater  ease  than  when  the  weigMlf/ 
is  near  the  lower  extremity,  or,  for  instance,  that  a  swotlff 
can  be  balanced  on  the  finger  much  better  when  the  hilt  ktr} 
uppermost  ?" 

"  That  is  indeed  strange.     I  should  have  thought,**  le*  : 
plied  Louisa,  ''  that  the  higher  the  we^ht  was  pkoMfc  ' 
above  the  point  of  support,  the  more  readily  would  the  Imt 
of  direction  have  been  thrown  beyond  the  base."  -,  j 

"  In  that  respect  you  are  perfectly  right ;  but  the  hal>»»  j 
cer  will  be  able  to  restore  it  more  easily  in  one  case  tfaali>  - 
in  the  other ;  since,  for  reasons  which  you  will  piesenti^  V 
discover,  the  greater  the  circle  which  a  body  describes  iK 
falling,  the  less  will  be  its  tendency  to  fall.     Look  at  tklt 
sketch  which  I  have  prepared  for  the  explanation  of  tUl^<j 
fact,  and  I  think  you  will  readily  comprehend  the  reaiotf 
of  it." 

^'  When  the  weight  is  at  a  considerable  distance  from  ^ 
point  of  support,  its  centre  of  gravity,  in  deviating  eithtf  j 
on  one  side  or  the  other  from  a  perpendicular 
describes  a  larger  circle,  as  at  a,  than  when  the  weight  ' 
very  near  to  the  centre  of  rotation  or  the  point  of  suppoi 
as  at  b.     JBut^  in  a  large  circle,  an  arc  of  any  determhMi 
extent,  such  as  an  inch,  for  example,  dL^e.fi^)^  a  con 
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which  deviates  much  less  from  the  perpendicular  than  if 
the  circle  were  less;  as  may  be  seen  by  comparing  the 
positions  of  the  sword  at  d  and  e ;  and  the  sword  dXd  will 


not  have  so  great  a  tendency  to  deviate  further  from  the 
perpendicular,  as  that  at  e ;  for  its  tendency  to  deviate  alto- 
gether from  the  perpendicular  is  greater,  according  as  the 
tang^it  to  that  point  of  the  arc,  where  it  happens  to  be, 
approaches  more  to  the  vertical  position.  You  see  then 
that  it  is  less  difficult  to  balance  a  tall,  than  a  shorter  pole ; 
and  it  is  for  the  same  reason  that  a  person  can  walk  with 
greater  security  on  high  than  on  low  stilts." 

"  That  is  very  clear,'*  said  Louisa,  "  although,  before 
your  explanation,  I  always  associated  the  idea  of  difficulty 
with  their  height." 

"  I  suppose,"  added  Tom,  "  that  the  whole  art  of  walk- 
ing on  stilts  may  be  explained  by  the  principles  you  have 
taught  us." 

"  Undoubtedly  it  may ;  for  the  equilibrium  is  preserved 
by  varying  the  position  of  the  body,  and.  thus  keeping  the 
centre  of  gravity  within  the  base." 

"  It  must  be  a  great  exertion,"  observed  Louisa. 

"  Before  custom  has  rendered  it  familiar ;  after  which, 
there  is  no  more  fatigue  in  walking  on  stilts  than  in  walk- 
ing on  our  feet.  There  is  a  district  in  the  south  of  France, 
near  Bourdeaux,  called  the  Desert  of  Landes,  which  runs 
along  the  sea-coast  between  the  mouths  of  the  Adour  and 
Gironde,  where  all  the  shepherds  are  mounted  ou  stilts ; 
on  which  they  move  with  perfect  freedom  and  astonisVimg 
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rapidity ;  and  so  easily  does  habit  enable  them  to  preserve 
their  balance,  that  they  run,  jump,  stoop,  and  even  dance, 
with  ease  and  security."* 

"  How  very  odd !"  said  Tom ;  "  what  can  be  their  motive 
for  such  a  strange  habit  ?" 

"  Its  objects,"  replied  his  father,  "  are  important :  to 
keep  the  feet  out  of  the  water,  which,  during  the  winter,  is 
deep  on  the  sands  ;  and  to  defend  them  from  the  heated 
sand  during  the  summer ;  in  addition  to  which,  the  sphere  of 
vision  over  so  perfect  a  flat  is  materially  increased  by  the 
elevation,  and  the  shepherds  are  thus  enabled  to  see  their 
flocks  at  a  much  greater  distance.f  They  cannot,  however, 
stand  perfectly  still  upon  their  stilts,  without  the  aid  of  a 
long  staff",  which  they  always  carry  in  their  hands;  this 
guards  them  against  any  accidental  trip,  and,  when  they 
wish  to  be  at  rest,  forms  a  third  leg  that  keeps  them 
steady." 

"  I  suppose,"  said  Louisa,  "  that  the  habit  of  using  these 
stilts  is  acquired  while  they  are  very  young." 

"It  is,  my  dear:  and  it  appears  that  the  smaller  the 
boy  is,  the  higher  are  his  stilts;  a  fact  which  affords  a 
practical  proof  of  the  truth  of  what  I  have  just  stated." 

"  The  stork  is  said,  in  my  work  on  Natural  History,  to 
be  always  walking  on  stilts,"  said  Louisa ;  "  and  yet  it 
does  not  appear  to  fatigue  him." 

"  That  is  very  true,"  replied  the  father ;  "  but  you  must 
remember,  that  nature  has  furnished  the  bird  with  a  pro- 

*  Stilt8  also  enjoyed  for  centuries  very  considerable  celebrity  in  the 
city  of  Namur.  The  frequent  inundations  of  the  Meuse  and  Sambre, 
which  formerly  used  to  flood  it,  led,  doubtless,  in  the  first  instance  to 
their  employment ;  but  that  which  was  originally  a  necessity,  became 
in  the  course  of  time  an  amusement,  and  one  that  developed  singular 
features.  As  far  back  as  the  eleventh  century  may  be  traced  the  eX' 
istence  of  games  on  stilts,  which  gradually  assumed  a  party  charac- 
ter ;  and  the  players  finally  resolved  themselves  into  distinct  bodies, 
ready  at  all  times  to  do  battle  against  each  other,  even  to  the  peril 
of  life  and  limb. — Co9telh*s  Tour  through  the  Valley  cfthe  Meuse. 

t  In  Scotland  stilts  are  used  to  pass  rivers. 
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vision,  by  which  the  legs  are  kept  extended  without  any 
exotion  of  the  muscles,  in  the  manner  of  certain  strings ; 
a  structure  which  enables  it  to  pass  whole  days  and  nights 
on  one  foot,  without  the  slightest  fatigue.  If  you  will 
viidt  the  cook  the  next  time  she  trusses  a  fowl,  you  will  at 
once  perceive  the  nature  and  utility  of  this  structure ; 
upon  bending  the  l^;s  and  thighs  up  towards  the  body, 
you  will  observe  that  the  claws  close  of  their  own  accord ; 
now,  this  is  the  position  of  the  limbs  in  which  the  bird 
rests  upon  its  perch,  and  in  this  position  it  sleeps  in  safety ; 
for  the  claws  do  their  office  in  keeping  hold  of  the  support, 
not  by  any  voluntary  exertion,  but  by  the  weight  of  the 
body  drawing  the  strings  tight." 

"  But,  papa,"  said  Tom,  "  I  have  yet  some  more  ques- 
tions to  ask  you  on  the  subject  of  balancing.  I  am  not  at 
all  satisfied  about  many  of  the  tricks  that  we  saw  last  year ; 
indeed,  I  cannot  believe,  that  many  of  those  astonishing 
feats  can  be  explained  by  the  rules  you  have  just  given  us." 

"  I  very  well  know  to  what  you  allude,"   replied  Mr. 
Seymour.     "  Many  singular  deceptions  are  certainly  prac- 
tised by  removing  the  centre  of  gravity  from  its  natural 
into  an  artificial  situation,  or  by  disguising  its  place ;  thus, 
a  cylinder  placed  upon  an  inclined  surface  may  be  made 
to  run  up,  instead  of  doum  hill.     I  can  even  appear  to 
balance  a  pailful  of  water  on  the  slender  stem  of  a  tobacco- 
pipe;  but  I  shall  be  enabled  to  explain  the  nature  of  these 
deceptions  by  some  toys  which  I  have  provided  for  your 
amusement,  and  which  I  must  say  you  are  fully  entitled  to 
possess,  as  a  reward  for  the  clear  and  satisfactory  manner 
in  which  you  have  this  day  answered  my  questions.     But 
see !  here  comes  Mr.  Twaddleton :  he  would  really  seem 
to  possess  an  instinct  that  always  brings  him  to  the  Lodge 
whenever  I  am  preparing  some  amusement  for  you." 

The  vicar  smiled  as  he  entered  the  room,  but,  unwilling 
to  interrupt  the  lesson,  he  placed  his  fore-finger  on  his  lip, 
*Mi,with  a  significant  nod,  silently  took  a  seat  at  the  tabl^i. 
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The  children  laughed  aloud  at  this  cautious  demeanour ; 
and  Tom  exclaimed,  "  Why,  Mr.  Twaddleton,  our  lesson 
is  over,  and  we  are  going  to  receive  some  new  toys  as  a 
reward." 

"  I  have  here,"  said  Mr.  Sejmour,  as  he  opened  a  large 
wooden  box,  "  a  collection  of  figures,  which  will  always 
raise  themselves  upright,  and  preserve  the  erect  position ; 
or  regain  it,  whenever  it  may  have  been  disturbed." 

He  then  arranged  these  figures  in  battalion  on  the  table, 
and  striking  them  flat  by  drawing  a  rod  over  them,  they 
immediately  started  up  again,  as  soon  as  it  was  removed. 
"  These  figures,"  continued  he,  "  were  bought  at  Paris 
some  years  ago,  under  the  title  of  Prtissiaris.^* 

"  I  declare,"  exclaimed  the  vicar,  "  they  remind  me  of 
the  rebellious  spirits  whom  Milton  represents  as  saying 
that  ascent  is  their  natural,  and  descent  their  unnatural, 
motion."  * 

"  I  have  seen  skreens  similarly  constructed,"  said  Mrs. 
Seymour,  "  which  always  rose  up  of  themselves,  upon  the 
removal  of  the  force  that  had  pressed  them  down." 
"  I  will  explain  their  principle,"  said  Mr.  Seymour. 
"Suppose  we  first  examine  the  construction  of  the 
figure,"  observed  the  vicar.  "  Bless  me !  why  it  is  like 
the  poet  Philotus  of  Cos,  who  was  so  thin  and  light,  that 
lead  was  fastened  to  his  shoes  to  prevent  his1[)eing  blown 
away."  f 

*  The  vicar  here  alludes  to  the  speech  of  Moloch  (Paradise  Lost,  b. 
ii.  1.  75):— 

*'  That  in  our  proper  motion  we  ascend 
Up  to  our  native  seat :  descent  and  fall 
To  us  is  adverse." 

t  This  story  is  related  by  JElian,  who  at  the  same  time  discredits  it, 
for,  says  be,  "  how  could  he  carry  about  a  sufficient  weight  to  prevent 
his  being  blown  away,  if  he  were  so  weak  as  not  to  be  able  to  resist  the 
sea  breeze  ?"  This  matter-of-fact  way  of  regarding  a  humorous  &ble 
is  exceedingly  amusing,  and  reminds  the  author  of  a  somewhat  similar 
criticism  upon  an  American  story  which  he  had  related.  A  traveller, 
after  a  long  journey,  anxiously  looked  about  for  some  inn  wherein  his 
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"  The  figure,"  said  Mr.  Seymour,  "  is  made  of  the  pith 
of  the  elder-tree,  which  is  extremely  light,  and  is  affixed 
to  the  half  of  a  leaden  bullet;  on  account, 
therefore,  of  the  disproportion  between  the 
weight  of  the  figure  and  that  of  its  base,  we 
may  exclude  the  consideration  of  the  for- 
mer, and  confine  our  attention  to  the  latter. 
The  centre  of  gravity  of  the  hemispherical 
base  is,  of  course,  in  its  axis;  and  there- 
fore tends  to  approach  the  horizontal  plane 
as  much  as  possible,  and  this  can  never  be 
accomplished,  until  the  axis  becomes  perpen- 
dicular to  the  horizon.  Whenever  the  curved  surface  is  in 
any  other  position,  the  centre  of  gravity  is  not  in  the  lowest 
place  to  which  it  can  descend^  as  may  be  seen  by  the 
diagram  which  I.  have  just  sketched. 
If  the  axis  a  6  be  removed  to  c  d, 
it  IS  evident  that  the  centre  of  gra- 
vity will  be  raised,  and  that,  if  left      

alone,  it  would  immediately  descend 
again  into  its  original  position." 

"  I  understand  it  perfectly,"  said  Tom.     *'  When  the 
axis  a  6  is  perpendicular,  the  centre  of  gravity  will  be  in 

jaded  horse  might  have  a  bait ;  but  all  in  vain,  no  such  accommodation 
was  to  be  found ;  his  next  attempt  was  to  find  a  grassy  spot  that  could 
afford  some  pasturage,  but  in  this  again  he  failed.  In  this  dilemma 
his  ingenuity  suggested  a  resource,  which  proves,  for  the  thousandth 
and  first  time,  the  truth  of  the  old  adage,  that  *'  Necessity  is  the  mother 
of  Invention ;"  drawing  from  his  pocket  a  pair  of  green  glass  spectacles, 
he  placed  them  upon  the  horse's  face,  and  led  him  into  a  carpenter's 
yard,  when  the  deluded  animal  immediately  commenced  his  meal  upon 
the  shavings  of  wood  and  sawdust.  The  absurdity  of  this  story  neces- 
sarily excited  a  general  laugh,  but  with  one  exception  ;  it  was  evident 
tibat  one  of  the  company  did  not  sympathise  with  his  companions,  and 
after  a  few  minutes  of  apparent  abstraction,  he  exclaimed,  v^ith  an  air 
of  much  solemnity,  "  I  must  beg  your  pardon,  sir,  but  I  entertain  strong 
<loabt8  as  to  the  truth  of  your  story,  for  I  cannot  understand  how  the 
^eetacles  could  have  been  fixed  on  the  horse's  nose."  So  true  is  the 
lajing,  that  **  the  prosperity  of  a  jest  lies  in  the  ear  of  him  who  hears  it" 
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its  lowest  pointy  or  as  near  the  earth  as  it  can  place  itself; 
when,  therefore,  the  figure  is  pressed  down,  the  centre  of 
gravity  is  raised,  and,  consequently,  on  the  removal  of  that 
pressure,  it  will  descend  to  its  original  position,  and  thus 
raise  the  figure/* 

"  I  see  you  understand  it.  Here,  then,"  continued  Mr. 
Seymour,  "is  another  toy  in  further  illustration  of  our 

subject.  It  consists  of  a  small  figure, 
supported  on  a  stand  by  a  ball,  which 
is  quite  loose ;  and  yet  it  is  made  to 
turn  and  balance  itself  in  all  direc- 
tions, always  recovering  its  erect  posi- 
tion, when  the  force  applied  to  it  is 
removed.  The  two  weights,  in  this 
case,  bring  the  centre  of  gravity  con. 
siderably  hehw  the  point  of  suspension 
or  support,  and  therefore  maintain 
the  figure  upright,  and  make  it  resume 
its  perpendicular  position,  after  it  has 
been  inclined  to  either  side ;  for  the  centre  of  gravity 
cannot  place  itself  as  low  as  possible,  without  making  the 
figure  stand  erect." 

"  That  is  very  evident,"  cried  Louisa. 
'*  I  shall  next  exhibit  to  you,"  continued  Mr.  Seymour, 
'^  a  toy  that  furnishes  a  very  good  solution  of  a  popular 
paradox  in  mechanics ;  viz.  A  body  having  a  tendency  to 
fall  by  its  own  weighty  how  to  pi'event  it  from  falling^  by 
adding  to  it  a  weight  on  the  same  side  on  which  it  tends 
to  fall:' 

"  That  is  indeed  a  paradox  !"  exclaimed  Louisa.  "  The 
next  time  I  see  the  gardener  sinking  under  the  load  of  a 
heavy  sack,  I  shall  desire  him  to  lighten  his  burden  by 
doubling  its  weight." 

"  Will  you,  indeed.  Miss  Pert?  I  do  not  think  so,  after 
you  have  seen  the  operation  of  the  toy  I  am  now  about  tp 
exhibit.     Here,  you   perceive,  is  a  horse,  the  centre  of* 
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)le  of  Bu|)pon- 
,  by  adding  a 

'  this  statement,  and 
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.^vily  of  which  would  be  somewhere  about  the  middle  of 
^  body ;  it  is,  therefore,  very  evident  that,  if  I  were  to  place 
Ite  liindex  legs  on  ihe  edge  of 
Uk  table,  the  line  of  direction 
L  nould  fall  considerably  beyond 
'  the  base,  and  the  horee  must 
be  precipitated  ta  the  ground ; 
you  will,  however,  perceive  that 
tiiere  is  a  stiff  wire  attaciied  to 
a  we^ht  which  is  con 
with  the  body  of  the  hon 
by  means  of  £uch  an  ad 
the  horse  prances  with  \ 
piedpice;  so  that  the  figi 
ii^  itself  is  actually  pi  m^ 

w^ht  to  its  unsupporto 

The  children  admilteu  lut  imth  ( 
^vete  not  immediately  prepared  to  explain  it 

"  The  weiglit,  uideeii,  api>ears  to  be  addcl  on  that  tide  ; 
but,  in  reality,  it  is  on  tlie  opposite  Mde, '  said  the  vicar 

"In  order  to  produce  the  desired  effect  "  ob>en ed  Mr. 
Seymour,  "the  wire  must  be  bent,  so  as  to  thnm  the 
weight  far  back,  under  the  table,  bj  winch  coutrnance, 
ance  the  centre  of  gravity  of  the  wiiole  compound  hgure  ia 
thrown  into  the  leaden  weight,  the  hmd  leg-  of  the  horse 
thus  become  tiie  point  of  suspension,  on  »  hich  tlie  ball  may 
be  made  to  vibrate  with  perfect  security." 

"Kow  I  understand  ii,"  cried  Tom;  '"iustead  of  the 
iraght  supporting  the  horse,  the  horse  supports  the 
•right." 

"  Exactly  so.  Ton  perceive,  therefore,  from  these  few 
Bamples,  that  the  balancer,  by  availing  himself  of  such 
deceptions,  and  combining  witii  them  a  considerable  degree 
of  manual  dexterity,  may  perform  feats,  whicii,  at  first  sight, 
irill  appear  in  direct  opposition  to  the  laws  of  gravity.  There 
ii  also  another  expedient  o£  which  the  balancer  av&Ws  \ttm.- 
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self,  to  increase  the  wonder  of  his  performaDces,  and  that  is 
the  influence  of  rotatory  motion,  which,  you  will  preseatly 
see,  may  be  made  to  couateract  the  force  of  gravity." 

"  I  remember  that  the  most  surprisii^  of  all  the  tricka  I 
witnessed  was  one,  in  which  a  sword  was  suspended  on  a 
key,  which  turned  round  on  the  end  of  a  tobacco-pipe ;  oo 
the  top  of  tJie  sword  a  pewter-plate  was,  at  the  same  time, 
made  to  revolve  with  great  velocity." 

"  I  well  remember  the  trick  to  which  you  allude.  The 
rotatory  motion  prevented  the  sword  from  falling',  just  aa 
you  will  hereafter  find  the  spinning-  of  the  top  will  pnamve 
it  in  an  erect  position.  There  is  also  another  eSeet  pro- 
duced by  rotatory  motion,  with  which  it  is  essential  that 
you  should  become  acquainted.  You  no  doubt  remember 
that  momentum,  or  the  velocity  of  a  body,  will  compensate 
for  its  want  of  matter.  A  number  of  bodies,  therefore, 
althoi^h  incapable  of  balancing  each  other  when  in  a  state 
of  rest,  may  be  made  to  do  so,  by  imparting  to  them  dif 
ferent  degrees  of  motion.  I  believe  that  you  are  now  a^ 
quainted  with  all  the  principles  upon  which  the  art  oi 
balancing  depends;  and  I  have  little  doubt,  should  we 
a^in  witness  a  performance  of  this  kind,  that  you  will  be 
able  to  explain  the  tricks  which  formerly  appeared  to  yoa  . 
so  miraculous." 
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the  nature  and  effects  of  what  is  termed  momentum  have 
been  rendered  intelligible  to  you." 

"  I  certainly  understand  both  those  subjects/*  answered 
Tom ;  and  so  thought  the  rest  of  the  party. 

"  Well,  then,  I  will  put  your  knowledge  to  the  test," 
observed  Mr.  Seymour,  "  for  you  shall  explain  to  me  the 
mechanism  of  these  Chinese  Tumblers**  Upon  which  he 
produced  an  oblong  box,  which,  by  opening,  formed  a 
series  of  stairs  or  steps,  and  took  from  a  drawer  at  its  end 
two  grotesque  figures  {Clown  and  Pantaloon)^  which 
were  connected  with  each  other  by  two  poles,  which  they- 
appeared  in  the  attitude  of  carrying,  pretty  much  in  the 
way  that  the  porters  carry  the  poles  of  a  sedan-chair.  The 
foremost  figure  was  then  placed  up  on  the  top  step,  when  to 
the  great  astonishment  of  the  whole  party,  the  figures  very 
deliberately  descended  the  several  stairs,  each  turning  over 
the  other  in  succession. 

"There  was  a  period  in  our  history,"  observed  Mrs. 
Seymour,  "  when  so  marvellous  an  exhibition  would  have 
subjected  the  inventor  to  the  penalties  of  sorcery." 

"  That,"  remarked  Mr.  Seymour,  "  may  be  said  of  most 
of  the  other  inventions  which  I  have  yet  in  store  to  illustrate 
the  powers  conferred  upon  us  by  a  knowledge  of  natural 
philosophy ;  but,  as  far  as  mechanical  skill  is  concerned,  I 
doubt  whether  the  ancients  did  not  even  surpass  us,  especially 
in  the  art  of  constructing  automata ;  and  as  quicksilver  was 
known  in  the  remotest  ages,  I  think  it  not  improbable  that 
it  was  one  of  the  agents  employed  by  them  on  such  oc- 
casions. If  I  remember  right,  Aristotle  describes  a  wooden 
Venus,  which  moved  by  means  of  '  liquid  silver ; '  then^ 
again,  the  moving  tripods  which  Apollonius  saw  in  the 
Indian  temples — the  walking  statues  at  Antium,  and  in  the 
temple  of  Hierapolis,  and  the  wooden  pigeon  of  Archytas,* 

*  Upon  this  subject,  Sir  David  Brewster's  Introductory  Letter  on 
Natural  Magic  will  be  read  with  interest  and  advantage.    It  has  aliQ    ' 
been  very  ably  investigated  by  M.  C.  Magnin,  in  successive  numbers   ^ 
of  *  Jievue  des  deitx  mondes.*  '    • 
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ought,  undoubtedly,  to  be  regarded  as  evidences  of  their 
mechanical  resources.  But  let  us  reserve  these  literary 
questions  for  the  better  judgment  of  our  worthy  friend  the 
vicar,  and  proceed  to  consider  the  mechanism  of  the  toy 
before  us.  Tom,"  continued  he,  "  take  the  figures  in  your 
hand  and  examine  them." 

No  sooner  had  the  young  philosopher  received  the 
figures  from  the  hand  of  his  fiither  than  he  declared  that 
the  tubes  were  hollow,  and  that  he  felt  some  liquid  running 
backwards  and  forwards  in  them. 

"  You  are  quite  right,  my  boy,"  said  Mr.  Seymour, "  they 
contain  quicksilver." 

"  Now  then  I  understand  it,"  cried  Tom ;  *'■  the  quick- 
silver runs  down  the  tubes  and  alters  the  centre  of  gravity 
of  the  figures,  and  so  makes  them  tumble  over  each  other." 

'^  Well,  I  acknowledge  that  is  no  bad  guess  as  a  begin- 
ning, and  will  certainly  explain  the  first  movement ;  but 
you  will  be  pleased  to  recollect  that  the  instant  a  new 
omtre  of  gpravity  is  thus  produced  the  figures  must  remain 
at  rest — how,  then,  will  you  explain  their  continued 
motion  ?  " 

'^  You  said  something,  I  think,,  about  momentum ;  did 
you  not,  papa  ?  " 

"  Certainly ;  and  to  its  agency  the  continuance  of  the 
motions  is  to  be  ascribed ;  but  I  will  explain  the  operation 
more  fully." 

Mr.  Seymour  then  proceeded  to  point  out  the  mechanism 
and  movements  of  the  toy  in  a  manner  which  we  shall  en- 
deavour to  convey  to  our  readers  by  the  aid  of  the  annexed 
«ngraving. 

*^  As  soon  as  the  figure  A  is  placed  upon  the  step  D,  in  the 
position  A  B,  the  quicksilver,  by  running  down  the  inclined 
tabes,  swings  the  figure  B  round  to  C  ;  and  the  centre  of 
gravity  having  been  thus  adjusted,  the  whole  would  remain 
at  rest  but  for  the  contrivance  to  be  next  described.  Besides 
their  connexion  with   the  poles   by  means  of  pivots,  iVie 
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figures  are  connected  with  each   other  by  silken  atrii^ 
which  keep  tlie  {ig»K  B  steadily  in  ita  position,  vlule  ft 
traverses  the  arc  until  it  arrives  at  C,  when  their  incRuad 
tension  has  the  effect  of  capsizing  it,  and  of  thus  pitxhiciif 
a  momentum,  which,  by  cairymg  its  centre  of  sravi^  l» 
yond  the  line  of  direction,  causes  it  to  desoend  npoD  tit 
step   E,  when  the  quicksilver,   by  agiun  flowing  to  Ac 
lowest  part  of  the  tubes,  places  the  figures  in  the  «■• 
position,  only  one  step  lower,  as  they  were  at  the  Mi^  ; 
inencement  of  their  action ;  and  thus,  by  succesrire  nptHf  \ 
ttons  of  the  same  changes,  it  is  quite  evident  that  the  SjpiS  j 
must  continue  to  descend  as  long  as  any  steps  remaki  fti 
their  reception." 

"I  understand  it  perfectly,"  observed  Louisa,  wkh  I 
amile  of  satisfaction. 
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"  I  need  scarcely  say,"  continued  Mr.  Seymour,  "  that 
there  are  some  niceties  in  the  adjustment  of  the  minuter 
parts  of  the  apparatus,  without  which  the  effect  could  not 
be  accomplished ;  the  quantity  of  quicksilver,  for  instance, 
must  bear  its  proper  proportion  to  the  weight  and  dimensions 
of  the  figure ;  and  in  order  to  prevent  its  too  rapid  passage 
along  the  inclined  tubes,  strings  are  stretched  across  their 
interior  to  retard  the  stream.  Then,  again,  some  manage- 
ment is  necessary  with  regard  to  the  silken  strings,  in  order 
to  ensure  a  necessary  degree  of  tension.  I  will  now  show 
you,"  said  he,  ''  a  single  tumbler,  which  will  perform  the 
same  motions  without  the  assistance  of  any  tubes." 

"  But  not  without  quicksilver,"  observed  Tom,  "  which, 
I  suppose,  must,  in  this  case,  be  put  into  the  body  of  the 
figure." 

'^  You  are  quite  right ;  and  it  is  made  to  pass  from  one 
extremity  of  its  body  to  the  other  through  a  small  orifice, 
which  has  the  same  effect  as  the  strings  in  the  tubes,  in 
breaking  the  current  and  preventing  its  too  rapid  motion. 
In  all  other  respects,  the  principle  is  the  same  as  in  the 
double  figures." 

Just  as  Mr.  Seymour  had  terminated  his  exhibition  of 
*  Le  petit  Culbuteur,'  the  welcome  appearance  of  the  vicar 
infused  fresh  spirits  into  the  little  party. 

"  My  dear  friends,"  said  Mr.  Twaddleton,  "  I  have  been 
most  provokingly  detained  by  that  tiresome  etymologist 
Jefiirey  Prybabel.  I  made  many  efforts  to  escape,  but  I 
was  as  a  fly  in  a  cobweb." 

"  At  all  events,  I  am  glad  to  find  that  you  have  not  been 
itiangled  by  Mutes,  I  knew  Prybabel  well,"  observ^ed  Mr. 
Seymour,  "  when  he  practised  as  a  Conveyancer  in  Gray's- 
Inn,  and  went  by  the  nickname  of  the  Biot  Act ;  for,  in 
ttch  horror  was  he  held,  that,  if  a  number  of  persons  were 
eongregated,  his  approach  was  sure  to  disperse  them.  But 
what  has  been  the  subject  of  your  discourse  ? — was  the  ety- 
mologist merely  airing  his  vocabulary,  or  did  he  propose 
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some  difficult  question  for  discussion  ?  Be  this,  however, 
as  it  may,  I  will  venture  to  say  that  he  was,  as  usual, 
loquacious  on  the  subject  of  mutes — dry  on  the  use  of  liquidi^ 
and  descanting  without  end  on  the  importance  of  a  ter- 
mination.** 

"  Mr.  Seymour,  I  am  really  and  truly  ashamed  of  you ; 
punning  under  any  circumstances  is  a  most  vexatious  habit, 
but  when  employed  to  distort  the  meaning  of  language  it 
becomes  absolutely  criminal." 

To  turn  the  subject  of  this  discourse,  the  vicar  proceeded 
to  inform  Mr.  Seymour  that  he  had  no  sooner  escaped  from 
the  fangs  of  Prybabel  than  he  encountered  Polyphemm* 
Our  readers  may,  perhaps,  wonder  who  this  Polyphemus 
could  have  been;  we  must,  therefore,  inform  them  that 
Mr.  Twaddleton,  whose  ideas  were  always  tinctured  with 
classical  colouring,  had  bestowed  this  appellation  upon  the 
renowned  Dr.  DoseaU,  the  Esculapius  of  Overton,  because, 
as  he  said,  his  practice  was  like  the  Cyclops,  strong  but 
blind;  and  Mr.  Seymour  declared  that  the  similitude  was 
even  more  perfect  than  the  vicar  had  contemplated,  for  he 
observed  that  he  certainly  fattened  upon  the  unhappy  victimi 
who  fell  within  his  clutches. 

With  all  our  respect  for  the  liberality  of  Mr.  Seymour 
and  the  kind-heartedness  of  the  vicar,  we  must,  in  justioe 
to  this  respectable  son  of  ApoUo,  express  our  disapprobation 
at  so  unprovoked  a  sarcasm.  We  acknowledge  that  Dr. 
Doseall,  by  the  aid  of  low  bows  and  high  charges— of  little 
ailments  and  large  potions,  had  contrived  to  secure  a  veiy 
comfortable  balance  on  the  creditor  side  of  his  worldly 
ledger.  We  also  admit,  that  afler  the  example  of  other 
celebrated  practitioners,  he  had  one  sovereign  remedy,  which 
he  administered  in  every  disease.  But  what  of  that?  he 
was  oflen  successful  in  his  cures — that  is  to  say,  his  patiente 
sometimes  recovered  after  they  had  taken  his  physic ;  and 
is  not  that  the  test  conventionally  received  in  proof  of  the 
skill  or  ignorance  of  greater  ph^sveSsj^  \)i;i^dxi  \>t«  Doaeall? 
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Nor  can  we  persuade  ourselves  into  the  belief,  that  a  doctor 
who  faithfully  adheres  to  one  single  remedy,  is  less  likely 
to  be  right  than  those  restless  spirits  who  are  eternally 
coquetting  with  all  the  preparations  of  the  Pharmacopoeia 
without  ever  remaining  steady  to  any  one  of  them.  It  has 
been  truly  remarked,  that  the  clock  which  stands  still  and 
points  stedfastly  in  one  direction,  is  certain  of  being  right 
twice  in  the  twenty-four  hours,  while  others  may  keep  going 
continually,  and  as  continually  going  wrong.  Being  our- 
selves no  doctors,  we  merely  throw  out  this  hint  for  the 
consideration  of  those  who  are  learned  in  such  matters ;  but 
we  beg  pardon  of  our  readers  for  this  digression. 

"  Well,"  said  Mr.  Seymour,  "  I  am,  at  all  events,  re- 
joiced to  see  our  Trojan  in  safety,  after  such  perilous  ad- 
ventures ;    and  I  hope  that  he  is  now  prepared  to  set  sail 
again  with  us,  on  a  new  voyage  of  discovery.     I  have  been 
engs^ed,"  continued  he,  ^^in  explaining  still  farther  the 
natare  of  momentum,  and  I  now  propose  to  exhibit  an  ex- 
periment of  a  diflferent  kind,  in  order  to  illustrate  the  same 
mbject.     You,  no  doubt,  remember,"  continued  Mr.  Sey- 
mour, "  that  velocity  makes  up  for  weight ;  and  therefore, 
although  a  fluid,  as  air,  or  water,  may,  in  a  state  of  qui- 
escence, be  ^unable  to  support  a  body,  yet,  by  giving  it  a 
certain  velocity,  it  may  acquire  a  sustaining  power.    I  have 
here  several  gilded  pith-balls,  through  one  of  which  I  have 
nm  two  pins,  at  right  angles  to  each  other:   the  naked 
points,  you  perceive,  are  defended  with  sealing-wax,  to  pre- 
vent any  mischief  that  might  arise  from  their  accidentally 
coming  into  contact  with  your  face.     By  means  of  this 
ittas  tube  (the  stem  of  a  tobacco-pipe  will  answer  the  same 
purpose),  I  shall  produce  a  current  of  air  by  my  breath, 
Jttid  you  wUl  observe  that  the  little  ball  will  continue  to 
dance,  as  if  unsupported." 

Mr.  Seymour  then  placed  the  pith-ball  at  the  end  of  the 
pipe,  and,  inserting  its  other  extremity  in  his  mouth,  blew 
Ottt  the  ball,  which  immediately  rose  in  the  air,  and  coiv- 
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tinued  to  float  about  for  several  seconds :  he  then  drew  in  hit 
breath,  and  caught  it  with  much  address  on  one  of  its  points ; 
and  in  this  manner,  alternately  floating  and  catching  it,  did  hie 
continue  to  delight  the  wondering  gproup  for  several  minuteB. 

Tom  received  the  tube  and  ball  from 
the  hand  of  his  fitther,  and  soon  suc- 
ceeded in  playing  with  it.  Observei 
gentle  reader,  the  address  with  which 
the  boy  manages  it. 

"  This  reminds  me  of  my  pea-shooter," 
said  Tom,  as  he  removed  the  tube  from 
his  mouth,  '<  with  which  I  have  often 
^^^^^    ^^  shot  a  pea  across  the  play-gnround." 

"  Exactly ;  and  you  will  now  understand  the  nature  of 
the  force  by  which  your  pea  was  projected.  The  air  blown 
firom  the  lungs,  gains  such  momentum  from  the  contracted 
channel  in  which  it  flows,  as  to  impart  considerable  velocity 
to  the  pea  placed  within  the  influence  of  its  current." 

Mrs.  Seymour  observed,  that  she  had  lately  read  io 
Waterton's  "  Wanderings  in  South  America,"  a  very  in- 
teresting account  of  the  Indian  blow-pipe,  which  the  natiyei 
of  Guiana  employ  as  an  engine  for  projecting  their  poisoned 
arrows,  and  which  owes  its  power  to  the  principle  of  whick 
Mr.  Seymour  had  just  spoken,  and  its  unerring  accuracy  to 
the  skilful  address  of  the  Indian  who  uses  it.  (12.) 

"  Mr.  Seymour,"  said  the  vicar,  "  I  much  like  your  ex- 
periment with  the  pith-balls ;  but  do  tell  me  the  use  of  the 
pins  that  are  passed  through  them." 

^^  They  are  not  absolutely  necessary  for  the  success  of 
the  experiment ;  indeed,  I  ought  to  have  stated,  that  their 
only  use  is  to  ensure  the  elevation  of  the  ball  to  a  certain 
distance  above  the  orifice  of  th^  tube,  before  it  is  set  adrift." 
^^'  Ne  turbata  volent  rapidis  ludibria  ventis^  as  Viigil 
has  it.  I  duly  appreciate  the  contrivance ;  but  if  the  ball 
was  set  ofl*  at  a  distance  from  the  orifice,  such  an  expedient 
would  he  unnecessary." 
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"  Ct;riauily."  answered   Ur.  .Sej-mour;  «dl  Mm 

Dvince  you  that,  under  ihe  coDditioa  jou  |     ipaat,  tbt 

ns  are  not  essential." 

So  saying,  he  placed  tlie  tube  in  his  moutb  and  by  care- 
Uly  boldii^  the  ball  at  a  distance  of  about  half  an  incti 
j^om  its  orifice,  he  was  enabled  to  consign  it  at  odo«  to  a 
•wtinous  and  steady  stream  of  air,  which  can  never  be 
Mnuuanded  at  the  point  from  which  the  air  issues  ;  and  he 
thus  succeeded  in  suEtainin);  the  ball  in  motion,  in  the  >anie 
Uanner  as  he  did  in  the  i  ueut. 


H-        d  Mr.  Sey- 
g  eslubitUm 

,  and  when  I  hey 

produced  a  mtaXl 

%  siietch.     Within 

oall 


'■We  will  now  procet 
jwur.  "'  where  I  iiave  pi 
of  a  similar  description." 
The  party  according] 
lad  arrived  at  the  fount 
Irooden  fig;ure,  of  which 
iIb  base  was  fixed  a  hoi] 
oftiiin  copper,  which  wuen  properly  ad- 
ja-ited  on  a  fountain,  ory*(  d'enu,  was  siis- 
laiued  by  the  nioineutuin  produced  by  the 
Telocity  of  the  stream ;  so  that  the  whole 
figure  was  balanced,  and  made  to  dance  on 
the  fountain,  as  the  pith-ball  had  been  made 
to  play  in  the  current  of  air. 

The  children  were  much  gratified  at 
witnessing  so  curious  an  exhibition.  JVIr. 
Twaddleton  laughed  heartily  at  the  ludi- 
crous effect  it  produced,  and  observed  that, 
although  he  had  never  before  been  tlie  ex- 
periueni,  he  had  frequently  heard  of  it ; 
and  he  added,  that  he  understood  it  to  be 
a  very  common  toy  in  Germany  and  Hol- 
land. <  -  ^    ' 

"  I  have  for  some  time,"  said  Mrs.  Seymour,  "  been  try- 
ing to  construct  a  light  figure  of  this  kind,  which  shall 
dance  on  a  current  of  air;  and  I  believe  I  have  a.t,  \ftn^jii 
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succeeded.  The  head  I  have  formed  of  the  seed-vessel  of 
the  Antirrhinum^  which  has  a  striking  resemblance  to  a 
&ce,  and  possesses,  moreover,  the  indispensable  conditioB 
of  lightness.  The  dress  is  made  of  silver  paper,  stretdied 
over  a  cone  of  the  same  material.  From  its  appearance  I 
have  named  it  the  Flying  WitchJ' 

"  I  admire  your  ingenuity,"  said  Mr.  Seymour,  "  and  I 
have  no  reason  to  doubt  the  success  of  your  enterprise." 

"  I  found  it  convenient,"  continued  Mrs.  Seymour,  "to 
place  a  stage  of  card  below  the  orifice  of  the  tube,  in  order  to 
steady  the  figure  as  she  rises,  and  to  receive  her  as  she  Mis." 

"  Your  principal  care,"  observed  her  husband,  "  must  be 
to  throw  the  centre  of  gravity  of  the  figure  as  low  as  po^ 
sible,  and  which  you  may  readily  accomplish  by  shot  sot- 
pended  by  silken  strings  from  the  base  of  the  figure." 

On  the  party  returning  to  the  library,  Mr.  Seymoar 
expressed  a  wish  that,  before  they  suspended  their  moming^s 
recreations,  they  should  take  into  consideration  a  peculiar 
property  of  matter,  which  they  had  not  yet  discussed. 

"  And  what  may  that  be  ?  "  asked  Louisa. 

"  Elasticity,'*  replied  her  father ;  "  and  I  wbh  to  hear 
whether  Tom  can  explain  to  us  the  meaning  of  the  term.** 

Tom  very  well  knew  what  was  meant  by  Elasticity  ;  but 
he  was  like  many  a  merchant  with  a  bill  of  exchange,  who^ 
although  well  acquainted  with  its  value,  has  not  sufficient 
small  ciiange  to  cash  it.  Tom  wanted  words  to  enable  him 
to  furnish  a  clear  definition ;  his  father,  therefore,  kindlj 
relieved  his  embarrassment,  by  informing  him  that  **it 
was  a  property  inherent  in  certain  bodies,  by  which  they 
possessed  a  disposition  to  have  their  form  altered  by  foiea 
or  pressure,  and  to  recover  it  on  the  removal  of  that 
pressure,  throwing  off  the  striking  body  with  some  degree 
of  tbrce ;  for  example,'*  continued  he,  '*  the  cane  whick 
I  hold  in  my  hand  can  be  bent  to  a  certain  extent,  and  then, 
if  I  let  it  go,  it  will  immediately  return  to  its  former  con- 
dition with  considerable  force." 
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LoDua  inquired  whetlicr  beading'  and  pressing  upon  a 
nd;  were  the  same  thing.  Mr.  Sejinour  repliMl.  ihai  ihe 
of  an  elastic  body  might  be  altered  either  by  eom- 
ptessioD  or  distension,  and  tbat  bending  hu',  in  &cl,  only 
nbinalion  of  these  two  methods ;  "  for.''  said  be:, 
"wheu  a  stnughl  body,  like  my  cane,  is  bent,  ihoie  panicles 
"t  which  are  on  the  one  side  are  comprcMed,  while  Iboae 
the  other  are  distended.  But  let  us  procee')  with  the 
•d)ject.  I  have  said  that  elastic  bodies,  on  returning  lo 
Aar  uriginal  form,  throw  off  the  striking  body  with  Kim« 
d^ree  of  force.  1  have  here,"  continued  Mr.  S«Tinoar, 
ttking  out  of  his  pocket  a  wooden  image  of  a  cat,  "  a  tuy 
iriiich  t  iotend  as  a  gifl  lo  John  ;  it  H-ill  serve  to  illnsOaU 
r  subject.  The  tail,  you  perceive,  is  moveable,  aw  cf 
ends  being  tied  to  a  pie<-e  of  catgvl,  vhich  b  ■  Ughlj 
^llflitic  substance.  When  1  bend  the  tail  nixl«r  the  bodf 
rf the  aaimal,  I  necessarily  twisi  the  string :  and  by  [ni  m 
ing  Che  other  end  of  the  wooden  tail  upon  a  (Meor  of  aax, 
I  can  retaisi  it  fiir  a  ft-n  seconds  in  that  ntua'irnt." 

Jlr.  Seymour,  ha*-ing  fixed  the  tail  id  th^  msmner  il>j.»r 
described,  placed  the  wooden  image  od  the  erwinrf.  •t*ii, 
ID  a  few  aecondiri,  it  suddenly  sprang  ftirw&rd.  xn  tti.7  ^rtax 
del^ht  of  the  younger  children. 

"  Can  you  explain  this  action  ?  "  ast^ed  Mr.  S^moiir. 
"The  wax,"  answered  Tom,  "  was  incapotilt  uf  Jw.klJa^ 
the  Old  of  the  tail  longer  than  a  few  kcooiJ*  ;  ajv)  u  mxa 
as  it  was  let  loose,  tlie  elasticity  of  the  Okigw  txabinii  a  tu 
return  to  its  former  couditian ;  in  tlooi^  ■bieL  UKf  'mI 
ttruck  with  force  against  tl^  grooiH],  wUdi  tkn^  tAt  tjM 
body  of  the  cat  and  produced  the  leap." 

"  Very  well  explained ;  and  yen.  no  ^hAa,  will  ntMftty 
perceive  titai  the  operation  of  steel  tpriwn  flef^iv  «{a« 
the  same  prindi>le  of  elastieity:  a  pieec  r<f  •  it* 'jt  lutA, 
coiled  up.  may  be  made  to  «ct  a  ■■dmte  i*  wnt^tm,  ^  \t^ 
fDileavour  it  make*  to  nriienJ  itiett.  TIm  m  tfa«  unM-tu(w 
of  the  s^ffii^g' i«  a  wXch.     Whta  <mt  wnoix  «»  *\M  M 
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termed  down,  this  steel  has  uncoiled  itself;  and  the  open 
tion  of  winding  them  up,  is  nothing  more  than  that  of  bend 
ing  it  again  for  action  (13).  If  the  elasticity  of  a  body  h 
perfect, ^^  added  Mr.  Seymour,  "  it  will  restore  itself  withi 
force  equal  to  that  with  which  it  was  compressed.  As  I  hav) 
given  John  a  toy,  it  is  but  fair  that  I  should  reward  you 
Tom :  open  that  box,  and  examine  the  gift  which  it  contaim? 
Tom  received  the  present  from  his  fiither,  and  proceedai 
to  open  the  lid,  when,  to  his  great  astonishment,  the  figtm 
of  an  old  witch  suddenly  sprang  upwards.  Mr.  Seymoo! 
explained  its  mechanism,  by  stating  ^'  that  the  figure  eoxk 
tained  a  wire  coiled  up  like  a  cork-screw,  and  which,  upoi 
the  removal  of  the  pressure  of  the  lid  which  confined  it 
immediately  regained  its  original  form."  (14) 

Tom  inquired  what  kind  of  bodies  was  most  elastic.  Hi 
was  informed  that  the  air  was  the  most  elastic  of  all  knowi 
substances,  and  had,  for  that  reason,  been  distinguished  by 
the  name  of  an  elastic  fluid.  Hard  bodies  were  so  in  the 
next  degree ;  while  soft  substances  which  easily  retain  im- 
pressions, such  as  clay,  wax,  &c.,  might  be  considered  at 
possessing  but  little  elasticity. 

"  I  should  have  thought,"  said  Louisa,  **  that  neither 
clay  nor  wax  had  possessed  any  elasticity." 

"  My  love,  we  know  not  any  bodies  that  are  absolutelyi 
or  perfectly,  either  hard,  soft,  or  elastic ;  since  all  partalM 
of  these  properties,  more  or  less,  in  some  intermediate  de- 
gree. Liquids  are  certainly  the  least  elastic  of  all  bodies; 
and,  until  lately,  water  was  regarded  as  being  perfectly 
inelastic;*  but  recent  experiments  have  shown  it  capable 
of  compression,  and  of  restoring  itself  to  its  original  bulky 
as  soon  as  the  pressure  is  removed ;  it  must,  therefore,  poe» 
sess  some  elasticity.  Indeed,"  said  Mr.  Seymour,  "  ire 
might  have  anticipated  such  a  result  frx)m  the  effects  which 
present  themselves  in  the  well-known  game  of  ^  RicodiHj 
or  Duck  and  Drake J^ 
*  The  comparative  inelasUcity  of  NvaletrnXXXM^o'imbAxetfier. 
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"  Duck  and  Drake  /"  exclaimed  Louisa ;  *'  for  good- 
ness' sake,  what  can  that  game  be  ?" 

"  I  dare  say  your  brother  will  not  have  any  difficulty  in 
explaining  it  to  you." 

Tom  infonned  her  that  it  was  a  game  of  water-skim' 
ming,  in  which  any  number  of  boys  threw  a  stone,  an 
oyster-shell,  or  a  flat  piece  of  tile,  into  the  water ;  and  that 
lie  whose  stone  rebounded  the  greatest  number  of  times 
was  the  conqueror, 

"  It  is  a  very  ancient  game,"  said  Mr.  Seymour,  "•  and 
had  the  vicar  been  present,  we  should  have  heard  a  learned 
disquisition  upon  it ;  as  he,  however,  is  unfortunately  ab- 
sent, I  must  tell  you  all  I  know  upon  the  subject.  It  was 
called  by  the  Greeks  JEpostrakismos,*  and  was  anciently 

I  played  with  flat  shells.     Now  it  is  evident  that  the  water 
must,  under  certain  conditions,  possess  some  degree  of  elasti- 
city, or  the  stone  could  not  rebound  (15) ;  but  I  shall  have 
occasion  to  revert  to  the  subject  hereafter." 
"  And  are  my  marbles  elastic  ?"  asked  Tom. 
"  Undoubtedly ;  but  not  to  the  same  extent  as   your 
ball.   There,"  said  Mr.  Seymour,  throwing  his  ball  against 
the  wall,   "  see  how  it  rebounds." 
**  The  return  of  the  ball,"  observed  Tom,   "  was,    I 
I   suppose,  owing  to  its  elasticity ;  and  I  now  understand  why 
I  one  filled  with  air  rebounds  so  much  better  than  one  stuifed 
I   with  bran  or  wool," 

[  "  You  are  quite  right ;  and  the  return  of  the  ball,  after 
f  having  struck  the  wall,  affords  an  example  of  what  is 
L  termed  reflected  motion,  upon  which  I  shall  have  to  remark 
'  when  we  come  to  the  interesting  subject  of  '  Compound 
Forces;'  but  at  present,  my  only  wish  is  to  render  the 
pn^rty  of  elasticity  intelligible  to  you.  It  is  a  force  of 
v«y  extensive  application ;  there  is  scarcely  a  machine 
wLerein  the  elasticity  of  one  or  more  solids  is  not  essen- 
tially concerned.     Nature,  also,  avails  herself  of  this  pro- 

•  PoUnx,  lib.  ix.  c.  7 ;  also  in  Minuciu8  Felix,  Lugd.  Bat.  1652,  p.  ',^. 
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perty  to  axscomplish  many  of  her  purposes.  Fleas  and 
locusts  are  enabled  to  jump  two  hundred  times  the  belgkt 
of  their  own  bodies  by  means  of  a  springy  ^membnui^ 
easily  visible  by  a  microscope ;  so  that,  supposing  the  nm 
relative  force  to  be  ini^ed  into  the  body  of  a  man  six  fteC 
high,  he  would  be  enabled  to  leap  three  times  the  hdgM 
of  St.  Paul's.  The  hinder  legs  of  the  flea  are  also  miiflk 
longer  than  the  fore  ones ;  when  about  to  leap  it  bonii 
them  towards  the  body,  and  then,  by  suddenly  estendiqg 
them,  effects  the  leap.  The  ^  Industrious  Fleas^  latalf 
exhibited  in  London,  were  deprived  of  this  power  by  liav> 
ing  the  hinder  legs  amputated  at  the  knee-joint" 

'^  I  suppose,"  said  Tom,  ^'  that  it  is  by  some  nrnk 
spring  shrimps  are  enabled  to  leap  to  the  tops  of  catanuslii 
as  I  have  read  in  my  work  on  Natural  History.*' 

'^  Many  species  of  fish  are  thus  enabled  to  leap,  lif 
bending  their  bodies  strongly,  and  then  suddenly  unbend- 
ing them  with  an  elastic  spring  ;  and  the  long-tailed  -enf^ 
fish,  and  the  common  shrimp,  leap  by  extending  their  tail^ 
after  they  have  been  bent  under  their  bodies: — ^bot  tlw 
most  striking  example  of  this  kind  is  the  leap  of  tba 
salmon ;  just  under  the  cataract,  and  against  the  stnn^ 
he  will  rush  for  some  yards,  and  rise  perpendicularly  Mt 
of  the  spray  twelve  or  fourteen  feet ;  and,  amidst  the  noiia 
of  the  water,  he  may  be  heard  striking  against  the  rock 
with  a  sound  like  the  clapping  of  hands ;  if  he  find  a  tMh 
porary  lodgment  on  the  shelving  rock,  he  will  lie  qulYerkig 
and  preparing  for  another  summerset,  until  he  reaches  tlM 
top  of  the  cataract ;  thus  at  once  exhibiting  the  elasticity 
of  his  bones  and  the  power  of  his  muscles." 

''  Nature  also  avails  herself  of  this  property  for  aceoa 
pushing  many  purposes  in  the  vegetable  kingdom;  tki 
regular  dispersion  and  sowing  of  the  seeds  of  several  planfei 
is  effected  by  a  spring,  which  is  wound  sometimes  nNnd 
the  outside,  and  sometimes  round  the  inside  of  the  oaie  ii 
wiiich  the  seeds  are  contaiued."  ^\^'^  ; 
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"We  will  DOW  conclude  ourdiversioDs/'  said  Mr.  Sey- 
mour^  ^*  with  an  exhibition  of  a  very  striking  description. 
Here,"  eried  he,  as  he  removed  a  small  piece  of  apparatus 
fiom  a  box  which  stood  on  the  table,  '*  is  a  toy,  at  which 
the  sternest  philosopher,  nay,  even  Heraclitus,  of  weeping 
memory,  could  not  refrain  from  laughing." 

He  then  displayed  a  small  ball  of  Indian  rubber,  on 
which  was  painted  an  exact  resemblance  of  the  worthy 
▼icar,  executed  under  the  direction  of  Mr.  Seymour,  by 
that  inimitable  artist,  George  Cruikshank.  The  ball  was 
connected  with  an  air  syringe,  by  which  it  was  easily  dis- 
tended. It  gradually  increased  in  magnitude,  swelling, 
like  the  gourd  of  Jonah,  as  the  inflation  proceeded,  and  the 
countenance  of  the  vicar  progressively  enlarged  to  the  size 
of  the  full  moon,  without  the  least  alteration  in  the  cha- 
lacter  or  expression  of  his  features. 

"  I  declare,"  said  Mr.  Seymour,  "  the  vicar  improves 
19XW  acquaintance,^^ 

'^  It  must  be  acknowledged  that  you  have  puffed  him 
into  consequence,"  observed  Mrs.  Seymour. 

The  countenance  had,  after  a  short  time,  swelled  to  ten 
times  its  original  dimensions:  the  children  deafened  Mr. 
Seymour  with  their  shouts,  and  the  good-humoured  clergy- 
man was  actually  convulsed  with  laughter.  The  stop-cock 
was  now  turned ;  the  elastic  bladder  became  smaller  and 
smaller,  and  the  features  underwent  a  corresponding  dimi- 
nution, until  they  once  again  assumed  their  original 
dimensions. 

**  You  perceive,  my  dear  Sir,  that  I  make  you  look  small 
again." 

*'  That  is  by  no  means  an  unusual  effect  of  your  jokes," 
replied  the  vicar. 

"  Now,  Tom,"  said  his  father,  "  it  is  for  you  to  explain 
the  nature  of  the  exhibition  you  have  just  witnessed." 

Tom  proceeded  accordingly. 

"  The  bladder  was  highly  elastic,  and  therefore  read\\^ 

h2 
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yielded  to  the  pressure  of  the  air,  and  became  distended. 
As  soon,  however,  as  the  pressure  was  removed,  the  air 
was  driven  out  again  with  force,  and  the  particles  of  the 
Indian  rubber  returned  to  their  former  condition.  But  I 
observed  one  circumstance  which  I  do  not  understand,** 
said  Tom  :  ^^  when  you  first  turned  the  stop-cock,  the  air 
rushed  out  with  great  violence,  and  the  ball  dimini^ied 
very  rapidly  ;  but  it  gradually  slackened,  until,  at  last,  the 
bladder  could  scarcely  be  seen  to  contract." 

^'  I  rejoice  to  find  that  you  were  so  observant,"  said  hif 
father :  '^  the  effect  you  noticed  depended  upon  a  g^iexal 
law  of  elasticity.  Elastic  bodies,  in  the  recovery  of  thdr 
forms  from  a  state  of  compression,  after  the  removal  of  the 
compressing  force,  exert  a  greater  power  at  first  than  at 
last,  so  that  the  whole  progress  of  restoration  is  a  retarded 
motion." 

The  vicar,  who  had  listened  with  profound  attention  to 
the  explanation  which  the  boy  had  ofifered,  rushed  forwaid 
at  its  conclusion,  and  clasping  him  in  his  arms,  declaredi'-^ 
that  a  first-class  man  of  Trinity  could  not  have  succeededi  : 
better. 

"  But  let  us  now,  if  you  please,  Mr.  Seymour,  suspend 
our  researches :  recollect,"  said  the  vicar,  "that  your  biiiit 
are,  as  yet,  scarcely  fledged ;  and  they  will,  therefere^i 
make  greater  advances  by  short  flights  fi^uently  repeated, 
than  by  uninterrupted  progression."  : 

We  heartily  concur  in  this  opinion,  and  shall,  therefim^ 
terminate  the  chapter. 


jfilii  a.  sociable  ditfa  of  tea  sad  thm,  tte  m 
Jbruptly  iotemipt^  br  the  tit^nmnmn  «f  ■  Ji»iw  ■! 
bar,  that  passed  alraig  the  imd  *ilk  Jutw  iw  f^eed-  NC 
riiich,  as  Miss  Kitty  RvlaDd  d«clai«d.  awMUBeed.  bf  dit- 
ligoified  suavity  of  its  roll,  thai  tfae  [■  ihmufi  b  «anY7«iJ 
nust  be  of  superior  tank. 

''  Those,"  exclaimed  she,  ''  who  aaanot  M  uaat  iaaasr- 
^h  such  '  spirit-stirring'  wank  bvm  t^  dsQcrouD 
rattle  of  a  plebeian  chaise,  desene  to  vear  tke  <9h  <f 
Midas." 

This  extraordiDary  sobtlet;  of  Hm  BybMf f  «an  if  bk 
la  have  been  conferred  upon  than  in  her  tarir  tln-fc.  far 
Ibose  universal  promoters  of  bodfl;  <igoar.  or  aaid  ^nr- 
n*^,  of  which  they  bad  received  the  eoBbioed  Kh«na^ 
by  Ihe  ingenious  habit  of  listening  to  vtdfpoc  ikfjns^  n 
Wnain  pneumatic  apparatus,  familiariy  Uawtf^  a  keyliuU. 
In  ferther  proof  of  the  fidelity  and  aknuew  of  her  a»±ii(jr; 
mablishment,  we  may  just  state,  that,  on  pa«i^  Dwfalf  f 
ilwp,  she  never  failed  to  <i]ftiagaidi,  by  tbe  mpoii^  'A  ^ 
moriaT-,    trhether  the  medidavs  ondtr  mwaniMi    vvp; 
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designed  for  the  stomachs  of  the  rich  or  the  poor.  Tim  \ 
vicar  even  admitted  the  correctness  of  her  discriminatioay  ] 
for  he  had  himself  observed  that  the  pestle  beat  dactylt  !■:: 
one  case,  and  spondees  in  the  other. 

While  the  carriage  was  passing  the  window,  the  maideik^ 
companions  were  breathless  with  wonder,  each  catcfaiog  a^ 
glance  from  the  countenance  of  her  neighbour,  which 
heightened,  as  it  were,  by  reflexion,  the  surprise  depicted: 
on  her  own. 

'^  Overton,"  exclaimed  Miss  Noodleton,  ^^  is  doubtless  hf 
this  time  honoured  by  the  arrival  of  some  distinguidied 
stranger ;  but  who  he  is,  or  what  may  be  the  object  of  U» 
visit,  I  am  at  a  loss  to  divine.'' 

"Pooh!"  cried  Miss  Puttie;    "what  a  fuss  is 
about  a  green  carriage  and  four  hack  horses !     I  doubt 
but  that  it  has  conveyed  some  visitor  to  the  vicar: 
the  Seymours  expected  any  company,  I  must  have  beard  ft\ 
it  yesterday." 

''To  the  vicar! "  exclaimed  Miss  Phyllis  Tapps ;  "•■! 
pray,  Miss  Puttie,  allow  me  to  ask  whether  you  ever  heaii 
of  the  peacock  nestling  with  the  crow  ?  *' 

"  Or  of  the  eagle  taking  up  its  abode  in  an  ivy-bosh?*  j 
vociferated  Miss  Ryland.  ; 

Conjectures  were  vain,  and  the  party  determined  to  n^^ 
solve  itself  into  a  committee  of  inquiry.  In  the  first  frfaflt^  | 
it  was  judged  expedient  to  see  and  question  Balph  Spindh^.; 
whom  Dr.  Doseall  employed  on  the  arrival  of  a  strangMV ! 
as  certain  insects  are  said  to  use  their  'feelers^  to  disoow 
the  approach  of  any  prey  that  may  serve  them  as  food. 

The  stranger  was  soon  discovered  to  be  a  Major  Smp* 
well,  a  rich  and  eccentric  old  bachelor,  who  had  servied  ii 
various  campaigns  in  diflerent  parts  of  the  globe^  and  TO* 
ceived  a  competent  number  of  wounds,  in  the  defence  of 
his  king  and  country.  His  income  was  reported  to  lltf 
large,  and  it  was  said,  that  he  had  not  any  near  relative  l0. 
enjoy  the  reversion,  since  his  ne^Vvew  \»dL  ^^^nabfid  abow 
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two  years  before  by  shipwreck.  The  circumstances  that 
led  to  this  disastrons  event  were  believed  to  have  so  affected 
the  veteran,  as  to  have  occasioned  a  very  serious  illness, 
aod  a  consequent  state  of  despondency,  for  which  his  phy- 
siciaiis  advised  a  constant  change  of  scene ;  so  that  he  had 
been  rambling  about  the  Continent  during  the  last  year 
and  a  half,  accompanied  only  by  his  &ithful  servant,  Jacob 
Watson,  who  was  as  much  attached  to  the  Major,  as  was 
ever  a  Newfoundland  dog  to  his  master. 

Such  was  the  information  derived  from  Annette,  the 
vicar's  houselieeper :  what  proportion  of  fiction  was  min- 
gled with  its  truth,  the  reader  will  probably  soon  be  able 
to  discover.  It  is,  however,  necessary  he  should  be  early 
informed  that  tiiis  veteran  officer  received  his  education  at 
Harrow,  and  had  afterwards  extended  his  classical  scholar- 
ship at  Cambridge,  where  he  was  remembered  as  the  suc- 
cesstul  candidate  for  the  Seatonian  Prize  Poem. 

"  Well,  Jacob,"  said  the  Major,  as  his  trusty  but  asth- 
matic valet  was  leisurely  buttoning  on  the  long  gaiters  of 
lus  master  the  morning  after  his  arrival,  ^'what  do  you 
hear  about  this  village  of  Overton  ?  Are  there  any  sociable 
neighbours  ?  I  like  the  country ;  it  is  beautiful,  Jacob, 
and  the  air  appears  mild  :  it  promises  to  be  the  very  place 
to  rekindle  the  sparks  of  my  expiring  constitution;  and 
should  you,  at  the  same  time,  get  your  broken-winded 
bellows  mended,  my  vital  flame  might,  perhaps,  burn  a 
little  brighter.  But  tell  me,  what  do  you  hear  of  it, 
Jacob?" 

"  Why,  and  please  you.  Major,  I  just  now  met  an  old 
crony  of  mine,  Mrs.  Annette  Brown,  at  the  Devil  and  the 
BagofNaUs " 

"  And  pray,  Jacob,"  exclaimed  the  Major,  "  who  taught 
you  to  speak  thus  irreverently  of  the  village  blacksmith  ?  " 

"  The  village  blacksmith !  Lord  love  you.  Sir,  it  is  the 
sign  of  the  village  alehouse  !  " 

**  Then  it  is  a  very  odd  one ;  but  go  on  with  your  story." 
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'^  As  I  was  saying,  Major,  I  met  an  old  acquaintanoe 
who  is  housekeeper  to  Mr.  Twaddleton,  a  bachelor  gentle- 
man, and  the  vicar  of  the  parish.  She  tells  me  her  master 
is  downright  adored  in  the  place :  though  he  must  needs 
be  a  queer  mortal,  for  she  says  he  is  so  fond  of  antics  that 
he  won't  suffer  a  mop  or  broom  in  his  house,  lest,  I  sup- 
pose, it  should  spoil  the  hopping  of  the  fleas,  and  put  an 
end  to  the  fly's  rope-dance  upon  a  cobweb." 

"  Jacob,  Jacob,  you  are  a  wag,  and  had  better  go  and 
offer  your  services  to  this  merry  parson  ;  although,  I  fear, 
your  asthmatic  pipes  would  prove  but  a  sorry  accompani- 
ment to  his  capering.  But  pshaw !—  fiddlestick ! — stuff  and 
nonsense ! — who  ever  heard  of  a  vicar  being  fond  of  antics? 
— you  are  imposed  upon,  Jacob." 

^'  I  am  sure  that  how  Annette  told  me  as  much.  Ay, 
and  she  said  he  had  all  sorts  of  curosities  in  his  parlous — 
such  as  grinning  faces,  dogs  with  three  heads,  rusty  swords, 
and  I  do  not  know  what  besides." 

" I  see  it ! — see  it  all  plainly! "  exclaimed  the  Major; 
^'  and  your  story  has  so  delighted  me  that  I  could  almost 
dance  myself.  This  respectable  clergyman,  thought  he, 
is,  doubtless,  an  antiquary,  a  virtuoso — what  a  delightful 
companion  will  he  prove !  And  a  bachelor  like  myself!— 
what  tete-a-tetes  do  I  anticipate !  " 

"  Jacob,"  exclaimed  the  Major,  "  you  should  have  said 
that  the  vicar  was  fond  of,  or,  to  speak  more  correctly, 
devoted  to  antiques,  not  to  antics.  But,  tell  me  whether 
there  are  any  other  agreeable  persons  in  this  village  ?  '* 

"  There's  the  squire  and  his  family,"  answered  the 
valet. 

"  The  name,  the  name,  Jacob  ?  " 

"  Squire  Seymour,  and  please  you,  Major." 

"  Seymour,  Seymour !  "  repeated  the  Major ;  **  I  seem 
to  know  that  name — let  me  remember — surely  he  was  of 
Trinity?" 

The  Major's  cogitations,  \iowe^€t,  ^«t^  ^Vvraji^tlY  cut 


Chap.  VI.  MADE   SCIEN-CE   IN  EARNEST.  105 

short  by  the  entrance  of  the  servant-maid,  who  informed 
him  that  Mr.  Vicar  Twaddleton  had  called. 

"  I  b^  that  Mr.  Twaddleton  may  be  admitted. — Jacob, 
place  a  chair." 

"Mr.  Twaddleton,"  said  the  Major,  as  he  advanced  to- 
wards the  door  to  meet  his  visitor,  '^  I  feel  obliged  and 
honoured  by  your  kind  attention.  As  a  perfect  stranger, 
I  could  scarcely  have  expected  this  civility ;  but  your  vil- 
lage, surrounded  as  it  is  by  all  the  softer  charms  of  Nature, 
is  calculated  to  impress  the  hearts  of  its  inhabitants  with  a 
kindred  amenity.  The  inhabitants  are,  doubtless,  much 
attached  to  their  country." 

"  Proverbially  so :  never  was  Ulysses  more  attached  to 
his  Ithaca ! " 

**Nor,  if  I  may  judge  from  my  kind  reception,"  ob- 
served the  Major,  "was  Telemachus  more  courteous  to 
strangers ! " 

*'  We  all  rejoice  at  the  arrival  of  visitors,"  continued 
Mr.  Twaddleton  ;  '*and,  as  vicar  of  the  parish  of  Overton, 
I  should  consider  myself  criminally  deficient  in  my  duty 
were  I  to  suffer  a  respectable  stranger  to  depart  from  us 
without  his  having  received  the  mark  of  my  respect,  and 
the  tender  of  my  humble  but  cordial  hospitality.  I  am  an 
o1d-&shioned  person,  Major  Snapwell,  and  am  well  aware 
that  these  antiquated  notions  do  not  altogether  accord  with 
the  cold  and  studied  forms  of  the  present  day." 

"  Mr.  Twaddleton,"  exclaimed  the  delighted  Major,  "  I 
thank  thee,  most  heartily  thank  thee,  in  the  name  of  all 
those  whose  hearts  have  not  yet  been  benumbed  by  worldly 
indifference.  Sit  thee  down — I  abhor  ceremony — and  let 
me  b^  of  you  not  to  take  offence  at  a  question  to  which  I 
am  most  anxious  you  should  give  me  an  answer.  Are 
you,  my  dear  Sir,  as  I  have  just  reasons  for  supposing,  an 

AjfTIQUARY  ?  " 

"I  am  undoubtedly  attached  to  pursuits  which  might 
have  fevoured  such  a  report." 


106  PHILOSOPHY  IN  SPORT  Chap.  VI 

^^I  thought  so;  I  guessed  as  much.  Then  give  m* 
your  hand ;  we  must  be  friends  and  associates.  If  theft 
be  a  pursuit  on  earth  to  which  I  am  devotedly  attached,  i 
is  to  that  of  antiquities  ;  and,  let  me  add/*  continued  tb 
Major  with  increasing  animation,  for,  like  bottled  beer,  b 
was  the  brisker  for  warmth,  ^'  that  if  there  be  a  literar 
character  to  whom  the  professor  of  arms  ought  to  fti 
superior  gratitude,  it  is  to  the  antiquary.  How  many  vk 
tories,  what  valiant  deeds  must  have  perished  in  the  memar 
of  mankind,  but  for  the  kind  offices  of  the  virtuoso,  undf 
whose  vivifying  touch  the  laurels  of  the  victor,  thus  rescua 
from  the  scythe  of  Time,  have  bloomed  with  renovate 
vigour,  while  the  splendid  trophies  of  his  achievement 
must  have  been  scattered  as  dust  to  the  winds,  had  he  nQ 
collected  their  remains,  and  piously  deposited  them  in  hi 
mausoleum  for  their  preservation  !'* 

It  were  difficult  to  say,  whether  astonishment  at  tk 
Major's  warmth,  delight  at  the  congenial  sentiments  he  In 
expressed,  or  admiration  at  the  language  in  which  they  hi 
been  conveyed,  was  the  feeling  predominant  in  the  vicai' 
mind,  nor  do  we  deem  it  necessary  to  inquire ;  suffice  it  t 
say,  that,  from  the  conversation  of  a  few  minutes,  these  tw 
gentlemen  felt  incited  to  a  mutual  regard  by  sympathy  aa 
congeniality  of  soul ;  so  true  is  it  that,  while  we  may  ft 
strangers  with  the  companions  of  years,  we  may  becon 
friends  with  the  strangers  of  yesterday ! 

"  Major  Snapwell,"  said  the  vicar,  "  I  may  truly  mai 
this  day  in  the  diary  of  my  life  in  red  letters ;  your  socM 
will  add  to  my  happiness,  by  extending  the  sphere  of  ■ 
literary  intercourse.  When  may  I  expect  the  pleasniei 
your  company  at  the  vicarage  ?  I  am  really  impatient  i 
show  you  my  coins  and  a  few  dainty  morsels  of  virtU** 

**  I  shall  be  at  your  service  to-morrow,"  answered  d 
Major ;  *^  but  I  must  now  say  something  about  my  pfaui 
/or  it  is  possible  that  you  may  assist  me  in  carrying  the 
into  execution." 
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"  Command  me,"  raid  the  vicar. 

"  For  my  preseDt  purpose,  it  is  only  necessarr  la  state, 
that  I  have  a  nephew  whom  I  have  adopted  asmjton,  I 
nperinteaded  his  education ;  he  arrived  at  manhooil,  wtA 
became  an  accomplished  scholar  and  a  polished  gentleman. 
Naturally  anxious  to  visit  the  ancient  mistress  «f  the  world. 
he  rmdily  obtained  my  approbation  of  his  plan.  He  emharked 
u  Marseilles ;  but,  meeting  with  une  of  those  treacheriMU 
gales  BO  characteristic  of  the  Ttlediterranean,  be  was  ship- 
wrecked in  the  bay  of  Gei  three  jean  did  I  moum 
him  as  dead,  and  it  waa  o  >y  a  train  of  circiimslances  of 
the  most  extraordinary  (  iution  that  I  at  length  db- 
covered  that  he  had  eacapi  i  the  cave  of  fome  Calypao, 
md  was  in  perfect  health.  il  not  sow  tmuUe  y<n  witb 
thf  details  of  this  most  sii  history ;  suffice  ii  to  My  be 
is  well,  and  about  to  be  n  to  a  ynong  lady  Ibr  vbon 
be  has  long  entertained  the  purest  attachment.  ]  am  in 
search  of  a  country  residence  for  them,  and  htaring  Aat 
8  Sir  Thomas  Sotiierby,  a  resident,  I  uniiet>-tafj'l.  in  rrmr 
neighbourhood,  is  most  de^rous  of  disposing  of  f>4terley 
Park,  and  o^rs  many  advantages  to  any  one  who  will  tak*: 
it  off  his  hands,  and  as  I  have  both  the  inclinati'^  and  tbi 
Beans  to  become  its  possessor,  I  have  ti^velltil  hithfr  fi>r 
Ibe  purpose  of  inspecting  it.     So  now  y<»a  have  my  ha- 

I"  It  is  perfectly  true,"  said  the  vicar,  "  that  Sir  Tunniu, 
is  willing  to  make  a  considerable  scrifict  in  ijrd*T  t/i  'ibtain 
U  immediate  purchaser.     The  health  of  her  L^y^hip  it  in 
10  precarious  a  state  that  her  physicians  ha«e  •im'^mi  lur  t*. 
inceed,  without  delay,  to  Madeira.    SirTbrmat,  Majur, '» 
ifbi-hnnter,  and  I  will  venture  to  say  thai  an  on*:  «iJ  iniM 
Um  but  the  doctor  and  the  foies— the  (me  will  \/^^  a  fir'i- 
■ble  friend,  the  other  a  relentlcM  eotmiy — '  Cau^ti  t'fuiii 
eanibuM,'  as  the  poet  has  it." 
>■     "  Indeed  !  but  I  am  no  fox-huatfr.  and  I  Unff^'iTt-,  f»*f 
I  ial,intbeopwioo  of  the  conotrr,  0«€tW  Wrk  wiU  1.1  rt 
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exchange  its  proprietor  to  advantage.     Pray,  vicar,  may  If 
ask  whether  you  are  addicted  to  field-sports  ?" 

"  Addicted  to  field-sports !"  repeated  the  reverend  antif 
quary  :  ''I  am  surprised,  mortified!  I — I,  the  Vicar  il^ 
Overton,  and  Fellow  of  the  Society  of  Antiquaries,  addictfllK 
to  field-sports !"  *- 

"  Nay,  Mr.  Twaddleton,"  observed  the  Major,  "  I  wat^ 
really  sorry  that  I  should  have  unintentionally  excited  fooi 
displeasure.     I  am  not  aware  that  there  is  anything  in  iHnd 
innocent  pastime  to  which  I  have  alluded  inconsistent  widM 
your  station  and  acquirements.    As  an  antiquary,  I  iieeA 
hardly  remind  you  that  the  Others  of  the  Church  weM* 
amongst  the  keenest  sportsmen.   Do  you  not  remember  tbi^ 
amusing  portrait  which  Chaucer  has  given  us  of  a  sportiiigl 
monastic  in  the  14th  century,  and  which,  by  the  by,  was  tte 
model  from  which  Sir  Walter  Scott  drew  the  character  rf* 
his  Abbot  in  *  Ivanhoe  ?'     Need  I  call  to  your  recollectioa 
the  fame  of  Walter,  Archdeacon  of  Canterbury,  who  was 
promoted  to  the  see  of  Rochester  in  11 47,  and  who  is  said 
not  only  to  have  spent  the  whole  of  his  time  in  hunting,  but 
to  have  been  as  keen  a  sportsman  at  eighty  as  he  was  at 
twenty  years  of  age?     Then  again,  there  was  Reginald 
Brian,  translated  to  the  see  of  Worcester  in  1352 ;  and 
William  de  Clowne,  whom  his  biographer  celebrated  as  the 
most  amiable  ecclesiastic  that  ever  filled  the  abbot's  throiie 
of  St.  Mary  in  Leicestershire,  the  most  knowing  sportsman 
after  a  hare  in  the  kingdom ;  insomuch,  indeed,  that  Ri- 
chard II.  allowed  him  an  annual  pension  for  his  instruetioiit 
in  the  art?  As  a  classical  scholar,  too,  you  must  be  acquainted 
with  the  many  elegant  treatises,  both  in  prose  and  verse, 
which  have  been  transmitted  to  us  by  the  ancients  in  praise 
of  this  recreation,  as,  for  example,  those  of  Xenophon,  Op- 
pian,  Grotius,  and  the  younger  Pliny ;  the  latter  of  whom 
you  may  remember  attributes  to  it  his  recovery  from  a  dan- 
gerouB  illness." 

'^  Major  Snap  well,  antiquity  can  no  mot^  ^wlle^  errari 
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'Ity  can  prejttdice  iraiit.'' 

which,  sir,  I  nerer  oooU  di*a»««r  the  p 
fOQ  which  the  plea^oFe  of  this  «id  i 
bpend ;  aod  yet  I  do  assnre  jnu,  or,  tti 
I  EDbmil  the  question  to  a  logical  ^na 
■taoce : — the  fox  emits  from  ki*  bodj  a 
ales;— that  is  my  major,  and  1  mj  m 
proceed.     The  structure  of  die  « 
mine  specie  enablea  them  to  |)uvui«.  ■!■>  ^irt  m 

ndi  like  to  be  infurmcd  hOTr  an;  l^pdav  as  AAa 
ttaequCDce  wliicfa  is  dcduoed  fia^  Ams  fMBHMk 
jak  syllogbticall;^.  why  am  1  |ImiJ  t*  pM  ^  m 
jqiardy,  became  xay  dogs  happen  w  p^vewr  ■  ^mM 
The  Major  laugiied  heaitih  ti  the  vBrfarfaaw 
f  *iew  in  which  the  vcnhy  near  b>ri  4m^b  pH| 
!nt  the  subject.  ohterTBig  da(  li 


those  who  were  bnfia  ■  n^^MK:  wmk»  ^ 

minded    him   tliat   Amt'jprJinei  i 
dovn  even  Socrates,  and  thai  C^ 
(Dcceeded  in  supprfssin^  U 
Talrous  romances  in  the  ITttn 

lUSereiit  luro.     The  tiafut  d 

(ngio  of  the  singular  sigD  at  tke  ti 

md  the  Bag  o/  XaiU  f     -"  SdM 

"  is  DDquestioDablj  the  patHW  af  d 

tie  should  be  represented  as  UAi$  a  im  kaad  *  Mf  i' 

nub,  I  cannot  diHoe,  ■ 


I  "bu(,  ucifortiinatdy,  3 

I  Tlie  sign,"  observed  Mr.  Tw 

•MimnoQ  as  ;ou  seem  lo  wmffmfi  it  ■•*  — ipiMli"     #'«■ 
I   tndkit  Boccianalt/brnt,  ^tn^^  tt 
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figure  of  the  sylvan  deity,  which  is  certainly  terrific*  enough 
to  sanction  the  mistake,  has  passed  into  that  of  the  eril 
tempter;  while  the  word  Bacchanals^  by  one  of  thon 
verbal  corruptions  so  common  in  all  languages,  has  beeo 
converted  into  the  bag  of  nails*' 

"  Very  true,"  said  the  Major ;  "  whenever  the  vulgai 
are  incapable  of  understanding  the  meaning  of  a  word,  thej 
are  sure  to  substitute  for  it  some  one  which  has  the  neu«Bi 
resemblance  to  it  in  sound,  and  whidi  is  more  familiftr  to 
them.  I  had  but  just  now  an  excellent  instance  of  Urn 
kind :  my  blundering  servant  Jacob  insisted  upon  it  yoa 
were  fond  of  antics;  and  before  I  left  London,  on  sending 
him  out  to  purchase  a  Court  Calendar,  what  do  you  sap* 
pose  he  brought  home  ? — a  Quart  Colander  !'* 

The  vicar  was  much  amused  by  the  absurdity  of  the  mis- 
take,  and  took  occasion  to  observe  that  the  Greeks  had  the 
same  unfortunate  turn  of  reducing  every  unknown  term  to 
some  word  with  which  they  were  better  acquainted,  and 
which,  according  to  Jacob  Bryant,  had  produced  the  great- 
est confusion  in  ancient  mythology. 

"  I  lately  heard,"  continued  the  Major,  "  of  a  Wdili 
squire,  who,  upon  being  questioned  whether  Sociniamtm 
or  Arianism  prevailed  in  his  district,  replied  that  he  oooM 
not  answer  that  question,  but  that  he  knew  there  had  ben 
a  great  deal  of  Rheumatism," 

''  As  we  are  upon  this  subject,"  said  the  vicar,  "  I  mwt 
give  you  an  instance  of  verbal  corruption,  which  my  fiieod 
and  neighbour,  Jeremy  Prybabel,  the  etymologist,  has  dis- 
covered. Over  the  entrance  of  an  inn  at  Hounslow  art 
suspended  the  arms  of  one  of  the  City  companies,  with  the 
motto  '  God  encompasses  tis,^  which  has  given  to  the  i 
the  name  of  the  '  Goat  and  Compasses !' " 


♦  To  the  terror-inepiring  power  of  Pan  we  owe  the  word  "  Pt 
The  classical  reader  will  remember  that  at  the  battle  of 
J^an  ia  said  to  have  appeared,  like  Theseus,  on  the  side  of  the  Gneka 
smiting  the  Persians  with  that  iixeaV&tiibVe  ievs— «  Pcmie^  in  gndtadi 
for  n'hich  the  worship  of  Pan  "waB  Vn.ttodni<&e^  «X.  M)b«D&. 
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"  A  similar  explanation  will  apply  to  tbe  sii^n  uf  the 
'  Goal  in  Soots,'  which,"  said  the  Major,  "  'a  tviiiently  a 
eomiption  of  the  Dutch  legend,  '  Mercurial  tier  Goden 
Boode: 

"  Many  such  absurd  corruptions  might  be  enumerated," 
continued  the  Major,  "  but  I  know  not  one  more  ainusiufj 
than  the  sign  of  the  Swan  with  two  necis."' 

"  Tou  may  indeed  say  so,"  observed  the  vicar ;  "  it  » 
one  of  the  best  i  Oust  rations  of  a.  culluquia)  corruption  that 
I  iiD  acquainted  with.  '  awaus  on  the  river  are  marked 
UD  the  upper  inanilible  U,  ucuote  their  several  owners ;  two 
nicks  upon  this  part  in  I'est  the  Vintners'  Company  with 
tbe  ownership  of  the  bin     eo  marked. | 

"  I  have  but  lately  di  overed  the  true  interpretation  of 
the  '  Green-man  and  tiill:'  it  denoted,"  continued  Mr. 
Twaddleton,  "  the  vendor  of  conlial  waters ;  the  Green- 
maa  wajt  the  person  who  Airnished  the  herbs,  and  the  StUl 
«^ified  the  process  by  which  their  essence  was  extracted." 

But  the  ^QoA  company  of  Ihe  Major  and  bis  newly- 
acquired  friend  must  not  detain  ns  any  longer  from  our 
duty.  Mr.  Seymour  and  his  young  family  have  re-assem- 
btfd  in  the  library,  and  it  is  necessary  that  we  slinuld  im- 
mediately join  them.  Some  of  our  readers  may,  perhaps, 
decline  accompanying  us  upon  this  occasion;  for  the  subject 
to  be  discussed,  however  ueceasary  it  may  be,  b  certainly 
uDt  so  entertaining  as  many  of  those  which  have  engaged 
tnr  attention.  If  this  be  the  case,  they  may  make  a  short 
eat,  and  join  ua  again  at  the  b^iuning  of  the  following 


•  The  two  necks  of  the  Spread  Eagle  in  the  imperial  Arms  of 
KiKSiB  have  a  different  slgnifioatior,  being  symbolical  of  the  Easl  and 
•eat  Empire,  and  th«  eKlsnsion  of  their  power  from  Eimt  to  West. 

t  To  these  exumples  the  aathor  will  lake  the  liberty  of  adding 
iMther— vli.  tint  uf  the  Bign  of  "  The  Fig  a,ul  Whiatle,"  wliich  is  a 
mmiption  of  "  Peg  and  Waimil.-  In  the  Waasiul-iiowl  the  liquor 
■u  divided  into  equal  quantities  by  Pegs,  placed  one  above  the  other, 
in  order  to  make  men  drink  fairly ;  and  benoe  we  derive  Qie  BSjHm^ 
<'!i person  being  " a j»y  loo  low." 
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chapter.  The  children  had  arranged  themselves  arouiid 
the  table,  when  their  father  observed,  that  it  would  be  ne- 
cessary for  their  future  progress,  to  devote  an  hour  or  two 
to  the  consideration  of  several  mathematical  figures  and 
terms. 

"  As  to  mathematical  figures,"  said  Tom,  "  if  you  allude 
to  squares,  circles,  and  figures  of  that  description,  and  to 
parallel  lines,  angles,  and  so  on,  I  can  assure  you  that  I 
am  already  well  acquainted  with  them ;  for  the  work  jM 
have  given  us  on  Papyro-Plastics*  has  fuUy  instructed 
me  in  those  particulars." 

"  If  that  be  the  case,"  replied  Mr.  Seymour,  "  you  wiB 
not  have  any  difi[iculty  in  answering  my  questions ;  but  we 
must,  nevertheless,  go  regularly  through  the  subject,  ftr 
the  sake  of  your  sisters,  who  may  not  be  equally  proficient 
in  this  elementary  part  of  geometry  :  tell  me,  therefore,  i 
the  first  place,  what  is  meant  by  a  parallelogram,^ 

"  A  four-sided  figure,"  answered  Tom. 

"  That  is  true ;  but  are  there  not  some  other  conditii 
annexed  to  it  ?" 

"  Yes  ;  its  opposite  sides  are  parallel." 

"And  what  do  you  understand  by  the  termparalMf 

"  Lines  are  said  to  be  parallel,"  said  Tom,  "  when 
are  alw^ays  at  the  same  distance  from  each  other,  and  wl 
therefore,  can  never  meet,  though  ever  so  far  continDed.'{ 

"  You  are  quite  right.     What  is  a  square  .*" 

"  A  four-sided  figure,  in  which  the  sides  are  all 
and  its  angles  all  right  angles." 

"  Good  again :  but  let  me  see  whether  you  have  a 
rect  notion  of  the  nature  of  an  angle." 

"  An  angle  is  the  opening  formed  by  two  lines 
in  a  point." 

♦  "  Papyro-Pkastic?,"  or  the  Art  of  Modelling  in  Paper;  fnm 
German,  by  Buileau.  London,  1825.  The  Author  strongly  twnmm 
this  interesting  little  work,  as  opening  a  new  souroe  of  iiutn 

amusement.     Uis  own  cbiYdren  YvB.\e  ^qcVn^Al  ^tsc&lJL  many  hn 

rational  recreation. 
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Mr.  Seyroour  J.ere  acknowledged  himweir  perfectly  satis- 
lied  n-ith  his  son's  answers,  and  saiij,  that  lie  should  accord- 
ingly direct  Ilia  attention  mora  particularly  to  Louisa  and 
Fanny ;  and,  taking-  his  pencil,  he  sketched  the  annexeil 

"  Tou    perceive,   Louisa,"  _.  a 

airl  her   fether,    "  that    the        ,■''  "^^ 

line  A  c  makes   two  angles      /  L.        \ 

iviih  the  line  B  d,  viz.,  the  ^'■.  j  ** 

sngie   A  c  D   and  the  angle       '■.,  / 

A  !■  B  ;  and  you  perceive  tJial;.'         ^ "' 

th«se  two  angles  are  equal  to  each  other." 

■■  How  can  they  be  equal  ?"  cried  Fanny,  "  for  the  lines 
are  of  very  different  lengtlis." 

'■  An  angle,  my  dear  girl,  is  not  measured  by  the  htu/lli 
of  the  lines,  but  by  their  openingJ" 

surely,"  said  Louisa,  ''  that  amounts  to  the  mme 

Bring :  for  the  longer  the  lines  are,  the  greater  must  he  the 

ing  between  iheni." 

''  Take  the  pair  of  compasses,"  replied  her  father,  ''  and 

biribe  a  circle  around  these  angles,  making  tlie  angulur 

<iai  c  its  centre." 

"  To  what  extent  am  I  to  open  them '(" 
'■That  is  ([uite  immattnal ,  you  may  draw  your  circle 
'any  magnitude  \ou  please,  provided  it  cuts  both  the  lines 
I  abnut  to  measure.     All  circles,  of 
are  supposeil  to  be  divided  into  360 
■m.  called  degreet  ,  the  size,  but  not  the  number,  of  such 
grees  will  therefore  increase  with  the  magnitude  of  the 
(cle.     And   since  the  opening  of  an  angle  is   necessarily 
portion  of  a  circle,  it  must  embrace  a  certain  number  of 
grees ;  and  two  angles  are,  accordingly,  said  lo  be  et[uai, 
I  they  contain  an  equal  number  of  them." 
Now  I  understand   it,"   said  Louisa:   "as  thedimen- 
of  an  angle  depend  upon  the  number  of  degrees  coii- 
d  b^'neen  its  linea,  it  evidently  must  be  tbe  openiity, 
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and  not  the  length  of  the  lines,  that  determines  the  measu 
of  the  angle." 

^^  Say,  rather,  the  valtte  of  the  angle,  fi>r  that  is  the  usa 
expression :  but  I  perceive  you  understand  me ;  tell  m 
therefore,  how  many  degrees  are  contained  in  each  of  tl 
two  angles  formed  by  one  line  &lling  perpendicularly  < 
another,  as  in  the  above  figure.'* 

'^  I  perceive  that  the  two  angles  together  are  just  equ 
to  half  the  circle ;  and  since  you  say  that  the  whole  cire 
is  divided  into  360  degrees,  each  angle  must  measure  90 
them,  or  the  two  together  make  up  180." 

"  You  are  quite  right,  and  I  beg  you  to  remember  tk 
an  angle  of  90  degrees  is  called  a  right  angle,  and  tha 
when  one  line  is  perpendicular  to  another,  it  will  alwv 
form,  as  you  have  just  seen,  a  right  angle  on  either  side.* 

"  I  now  understand,"  said  Louisa,  "  what  is  meant  I 
lines  being  at  right  angles  to  each  other.  But,  papa,"  coi 
tinued  she,  ^'  what  are  obtiise  and  acute  angles,  of  which 
have  so  often  heard  you  speak  ?" 

Mr.  Seymour  replied,  that  he  could  better  explain  the 
nature  by  a  drawing,   than  by  any  verbal   descriptio 

"  Here,"  said  he,  "is  an  acute ang^ 
\  A ;  and  here  an  obtuse  one,  b  :  tl 

^^ former,  you  perceive,  is  one  that  co 

tains  less  than  90  degrees ;  the  latter,  one  which  contai 
more,  and  is  consequently  greater  than  a  right  angle." 

Louisa  fully  comprehended  the  explanation,  and  obseiT 
that  she  should  remember,  whenever  an  angle  measured  k 
than  a  right  angle,  that  it  was  acute^  and  when  raoi 
obtuse,  ^^  But  you  have  not  yet  explained  to  me,"  sheoo 
tinued,  "  the  meaning  of  a  triangle.*' 

"  That  is  a  term  denoting  a  figure  of  three  sides  ai 
angles.     I  dare  say  Tom  can  describe  the  several  kindt 
triangles." 

Tom  accordingly  took  the  pencil,  and  drew  a  sel  * 
figures,  of  which  the  annexed  ate  fealV^xiX  <2n^\«^ 


,^Zl 
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"  A,"  said  he,  "  is  an  Equi-Uderal  triangle  ;  its  three 
■d«  being  all  equal,  b  is  a  Right-angled  triangle,  having 
one  right  angle,   c  represents  au  Olitase-       ^  ^ 

anghd  triangle,    it   haviug  one  obtuse       k  A 

ingle.     An  Acule-atigled  triangle  is  one     /  \         y' 

in  whioh  all  the  three  angles  are  acute,     *       -^ ' 

M  represented  in  figure  A."  j^'' 

"  As  you  Iiave  suceeedeii  so  well  in         ^^^  / 
"jour  explanation  of  a  trinno-l"  Int  iis  see 
irtiether  yo\i  can  describ    >.x\x!  nature  of  a  circle." 

"  It  is  a  round  line,  ei  part  of  which  is  equally  distant 
ftum  the  centre." 

"  And  which  round  "le,"  said  Mr.  Seymour,  "  is 
frequently   called  the  ci      tmj'erence.     What   is  the  dia- 

"  A  straight  line  drawn  through  the  centre,  and  termi- 
Wing  in  the  (nrcumference  on  both  sides." 

"  And  an  arc?"  said  Mr.  Seymour. 

"■  Any  portion  of  the  circunifereucc." 

"  Now  let  me  ask  you,  what  name  is  given  to  a  line 
which  joins  any  two  opposite  angles  of  a  four-sided  figure?" 

■'  The  diago)ial,  papa." 

'■  You  are  quite  riglit,"  said  Mr.  Seymour ;  and,  turning 
towards  the  girls,  he  desired  them  to  remember  that  term, 
IE  they  would  frequently  hear  it  mentioned  during  their  in- 
tesdgation  into  the  nature  of  '  Compound  Forces.'  "  I 
really  think,"  continued  ihetr  father,  "  that  Tom  is  as 
Bipable  of  instructing  you  in  these  elementary  principles 
»  myself;  I  shall,  therefore,  de.-ire  you,  my  dear  boy,  to 
wnclude  this  lecture  during  my  absence ;  remember,  that 
^  leaching  others  we  always  instruct  ourselves :  but  before 
1  quit  you,   I  will  give  you   a   riddle  to  solve,   for  I   well 

^»  that  you  all  delight  in  an  enigma.'' 
'■  ludeed  do  we,"  said  Louisa. 
"  Pray  let  us  hear  it,  pa;ia,"  cried  Fanny. 
iir.  Seymour  then  r-'ciieil  the  fdjlowing  lines,  w\wc\\  W 
\1 
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had  hastily  composed ;  the  point  having,  no  doubt,  been 
suggested  on  the  instant  by  the  remark  he  had  just  offered. 

^  Here 's  a  riddle  for  those  who  delight  in  their  gold. 
Which  they  perhaps  may  explain,  when  my  story  is  told ; 
No  treasure 's  so  precious,  and  yet  those  who  gain  me, 
Though  they  give  me  away,  will  always  retain  me ! 
Indeed,  if  they  wish  to  increase  their  rich  store, 
By  giving  away  they  will  only  add  more  ! ! 
To  Fancy's  quick  eye,  in  what  forms  have  I  risen ! 
fxnd  Poets  declare  that  my  birth  was  in  heaven ; 
To  some  as  a  flame,  as  a  stream,  or  a  fountain. 
To  others  I  seem  as  a  tower  or  mountain. 
Should  these  hints  not  betray  me,  I  only  can  say, 
You  do  not  possess  me — I  hope  that  you  may." 

"  Why,"  cried  Tom,  "  what  can  that  be,  of  which  the 
more  we  give  away,  the  more  we  have  left  ?" 

*'  Ay,"  added  Louisa,  "  and  that  we  actually  increase 
the  store,  by  giving  away  a  part  of  it !" 

"  It  is  some  word,  I  think,"  observed  Fanny  ;  "  do  you 
not  remember  that  mamma  asked  us  what  that  was,  from 
which  we  might  take  away  some,  and  yet  that  the  whole 
would  remain  ?" 

"  To  be  sure,"  cried  Tom,  '*  I  remember  it  well ;  it  wa» 
the  word  wholesome"  i^ 

Mr.  Seymour  here  assured  them,  that]  the  enigma  they 
had  just  heard  did  not  depend  upon  any  verbal  quibble: 
and  that  as  the  object  of  its  introduction  was  to  instruct^ 
rather  than  to  puzzle  them,  he  would  explain  it,  and  leave 
them  to  extract  its  moral,  and  profit  by  its  application. 

"  It  is  Knowledge,"  said  he. 

**  *  No  treasure  ^s  so  precious,^ "  repeated  Louisa  ;  *'  cer- 
tainly none ; — *  and  yet  those  who  gain  me,  though  the^, 
give  me  away,  will  always  retain  me^^ — to  be  sure,"  addedi 
she.  "  How  could  I  have  been  so  simple  as  not  to  hav^ 
guessed  it  ?  We  can  certainly  impart  all  the  knowledge  wf 
possess,  and  yet  not  lose  any  of  it  ourselves." 

"  By  instructing  others,"  said  Mr.  Seymour,  **  we  arf 
certain^  at  the  same  time,  of  instructing  ourselves,  and  thai 


M,U>E  SCIESCE  Dl 


] 


lo  increa^  our  store  of  knowled^.  Lei  i^  tratfc  be  '^t- 
pressed  upon  your  memory-  and  &ftc«  omr  n  m  ■  tnmtiuam, 
ine  each  other  as  to  the  knowledge  joa  b»*c  pivd  by 
tiiem :  you  will  thus  Dot  only  fi^  tkt;  bcti  dor  iIm^j 
in  your  recollectioD,  but  you  will  acquiiv  a  tta£itj  of  «q^> 
vendng  in  philosophical  L 
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CHAPTER   VII. 

COMPOUND  FORCES.  —  THE  COMPOSITION  AND  RESOLUTION  OF  MOTIOH, 
—  ROTATORY  MOTION. — THE  REVOLVING  WATCH-GLASS. — THE 
SLING.  -  THE  CENTRIFUGAL  AND  CENTRIPETAL  FORCES.  — 
THEORY  OF  PROJECTILES.  —  THE  TRUNDLING  OF  A  MOP.  —  TM 
CENTRIFUGAL  RAILWAY.  —  A  GEOLOGICAL  CONVERSATION  BE- 
TWEEN MR.  SEYMOUR  AND  THE  VICAR,  IN  WHICH  THE  LATTEB 
DISPLAYS  HIS  POWERS  OF  RIDICULE. 


On  the  following  morning  Mr.  Seymour  proceeded  to 
explain  the  nature  of  "  Compound  Forces."  The  young 
party  having  assembled  as  usual,  their  father  commenced 
his  lecture  by  reminding  them  that  the  motion  of  a  body 
actuated  by  a  single  force  was  always  in  a  right  line,  and 
in  the  direction  in  which  it  received  the  impulse. 

"  Do  you  mean  to  say,  papa,  that  a  single  force  cao 
never  make  a  body  move  round,  or  in  a  crooked  direction; 
if  so,  how  is  it  that  my  ball  or  marble  will  frequently  nm 
along  the  ground  in  a  curved  direction  ?  indeed,  I  alwayi 
find  it  very  difficult  to  make  it  go  straight." 

"  Depend  upon  it;  my  dear,  whenever  the  direction  of  a 
moving  body  deviates  from  a  straight  line,  it  has  beeo 
influenced  by  some  second  force." 

"  Then  I  suppose  that,  whenever  my  marble  runs  in  t 
curved  line,  there  must  be  some  second  force  to  make  it  do 


so." 


"  Undoubtedly ;  the  inequality  of  the  ground  may  gifi^ 
it  a  new  direction ;  which,  when  combined  with  the  origiail 
force  which  it  received  from  your  hand,  will  fully  explak 
the  irregularity  of  its  couiae.    It.  Ha  \.o  tJci"^  c^^Tk^deration'of 
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such  compound  motion  that  I  am  now  desirous  of  directing 
your  attention :  the  subject  is  termed  the  '  Composition 
OF  Forces.'  Here  is  a  block  of  wood,  with  two  strings, 
as  you  may  perceive,  affixed  to  it :  do  you  take  hold  of  one 
of  these  strings,  Louisa;  and  you,  Tom,  of  the  other. 
That  is  right.  Now  place  the  block  at  one  of  the  comers 
or  angles  of  the  table :  and  while  Tom  draws  it  along  one 
of  its  sides,  do  you,  Louisa,  at  the  same  time,  draw  it  along 
the  other." 
The  children  obeyed  their  Other's  directions 


"  See !"  said  Mr.  Seymour,  '*  the  block  obeys  neither 
of  the  strings,  but  picks  out  for  itself  a  path  which  is  inter- 
mediate. Can  you  tell  me,  Tom,  the  exact  direction  which 
it  takes?" 

^'  If  we  consider  this  table  as  a  parallelogram,  I  should 
say,  that  the  block  described  the  diagonal." 

"  Well  said,  my  boy;  the  ablest  mathematician  could 
tot  have  given  a  more  correct  answer.  The  block  was 
actuated  by  two  forces  at  the  same  time;  and,  since  it 
muld  not  move  in  two  directions  at  once,  it  moved  under 
lie  compound  force,  in  a  mean  or  diagonal  direction,  pro- 
portioned to  the  influence  of  the  joint  forces  acting  upon  it. 
Tou  will,  therefore,  be  pleased  to  remember,  it  is  a  general 
W,  that  where  a  body  is  actuated  by  two  forces  at  the 
«ne  time,  whose  directions  are  inclined  to  each  other,  at 
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any  angle  whatever,  it  will  not  obey  either  of  them,  but 
move  along  the  diagonal.  In  determining,  therefore,  the 
course  which  a  body  will  describe  under  the  influence  of 
Y  two  such  forces,  we  have  nothing  more  to 

do  than  to  draw  lines  which  show  the 
direction  and  quantity  of  the  two  force*, 
and  then  to  complete  the  parallelogram 
by  parallel  lines,  and  its  diagonal  will  h^ 
the  path  of  the  body.  I  have  here  a 
diagram  which  may  render  the  subject 
more  inrelligible.  Suppose  the  ball  b 
'I*  were,  at  the  same  moment,  struck  by  two 
forces  X  and  y  in  the  directions  b  a  and  b  d.  It  is  evident 
that  the  ball  would  not  obey  either  of  such  forces,  liit 
would  move  along  the  oblique  or  diagonal  line  b  c." 

"  But,"  said  Tom,  "  why  have  you  drawn  the  line  b  d 
so  much  longer  than  b  a  ?" 

'^  I  am  glad  you  have  asked  that  question.  Lines  are 
intended,  not  only  to  represent  the  direction,  but  the 
momenta  or  quantities  of  the  forces :  the  line  b  d  is,  as 
you  observe,  twice  as  long  as  b  a  ;  it  consequently  denotes 
that  the  force  y  acting  in  the  direction  b  d  is  twice  as 
great  as  the  force  x  acting  in  the  direction  b  a.  Having 
learned  the  direction  which  the  body  will  take  when  in- 
fluenced by  joint  forces  of  this  kind,  can  you  tell  me  the 
relative  time  which  it  would  require  for  the  performance  of 
its  diagonal  journey  ?" 

Tom  hesitated ;  and  Mr.  Seymour  relieved  his  embar-) 
rassment  by  informing  him,  that  it  would  pass  along  the 
diagonal  in  exactly  the  same  space  of  time  that  it  woulc 
have  required  to  traverse  either  of  the  sides  of  the  parallels 
ogram,  had  but  one  force  been  applied.  Thus,  the  bal 
b  would  reach  c  in  the  same  time  that  the  force  x  wouli 
have  sent  it  to  a,  or  the  force  y  to  d.  "  I  will  endeavour 
to  prove  this  fact  beyond  all  doubt.  It  is,  I  think,  evident, 
that  the  force  which  acts  in  the  direction  b  a  can  neither. 
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accelerate  nor  retard  the  approach  of  the  body  to  the  line 
D  c,  which  is  parallel  to  it ;  hence  it  will  arrive  at  c  in  the 
same  time  that  it  would  have  done  had  no  motion  been 
communicated  to  it  in  the  direction  b  a.  In  like  manner, 
the  motion  in  the  direction  b  d  can  neither  make  the  body 
approach  to  nor  recede  from  a  c  ;  and  it  therefore  follows, 
that,  in  consequence  of  the  two  morions,  the  body  will  be 
found  both  in  a  c  and  c  d,  and  will  therefore  be  found  in 
c,  the  point  of  intersection.'* 

Louisa  seemed  to  express  by  her  looks  the  irksomeness 
of  such  demonstrations;  and  which  did  not  pass  unob- 
served. 

"  This  may  appear  tedious  and  uninteresting,"  said  Mr. 
Seymour,  '^  but  the  information  is  absolutely  essential  to 
our  future  progress :  if  you  would  reap,  you  must  sow." 

Tom  and  Louisa  both  expressed  themselves  willing  to 
receive  whatever  instruction  their  father  might  consider 
necessary  ;  and  they  farther  declared,  that  they  understood 
the  demonstration  he  had  just  offered  them. 

"  Is  it  not  then  evident,"  proceeded  Mr.  Seymour,  "  that 
the  composition  of  forces  must  always  be  attended  with 
loss  of  power ;  since  the  diagonal  of  a  parallelogram  can 
never,  under  any  circumstances,  be  equal  to  two  of  its 
sides?  and  is  it  not  also  evident,  that  the 
length  of  the  diagonal  must  diminish  as  the 
angles  of  the  sides  increase ;  so  that  the  more 
acute  the  angle  at  which  the  forces  act,  the 
less  must  be  the  loss  by  composition  ?  But  I 
shall  be  better  able  to  explain  this  law  by  a 
diagram.  If  b  a,  a  c  be  the  sides  of  a  pa. 
lallelogram  representing  the  direction  of  two 
£»ces,  and  A  D  the  diagonal  path  of  the  body,  is  it  not 
evident  that  the  line  a  d  will  shorten  a^  the  angle  b  a  c 
increases  ?" 

"  We  see  that  at  once,"  cried  Tom,  "  from  the  diagram 
before  us." 
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^'  Then  we  will  proceed  to  another  fact  connected  with 
the  same  subject.   Look  at  this  diagram ;  is  not  the  diagonal 

A  D  common  to  both  the  parallelograms 
inscribed  about  it,  viz.  of  A  b  c  d,  and 

A  E  F  D?" 

"  To  be  sure  it  is." 
"  Then  it  is  equally  clear,  that  a  body 
may  be  made  to  traverse  the  same  patJi 
A  D,  by  any  pair  of  forces  represented  by  the  adjacent  sides 
of  either  of  such  parallelograms.*' 

"  Undoubtedly." 

^^  I  request  you  to  keep  that  &ct  in  your  recollec- 
tion." 

"  I  have  now  to  inform  you,"  continued  he,  "  that  a 
single  force  may  be  resolved  into  any  number  of  forces,  and 
may,  in  &ct,  be  regarded  as  compounded  of  innumerable 
oblique  ones.  In  order,  however,  to  render  this  fact  mora 
intelligible,  I  must  refer  you  to  the  same  figure,  from  wfaidi 
it  will  appear  that  the  motion  of  a  body,  along  the  line  A  d, 
will  be  the  same  whether  it  arise  from  one  single  force  act- 
ing in  that  direction,  or  from  two  forces  impressed  upon  it 
in  the  directions  a  b,  a  c,  or  in  those  of  A  e,  a  f  ;  and, 
consequently,  although  the  motion  may,  in  reality,  be  the 
eflPect  of  a  single  force,  yet  it  may  be  considered  as  com* 
pounded  of  two  or  more  in  other  directions,  since  the  rerf 
same  motion  would  arise  from  such  a  composition." 

Tom  acknowledged  the  truth  of  this  statement ;  and  Mr. 
Seymour  assured  him,  that,  when  they  came  to  play  at  ball 
and  marbles,  he  should  be  able  to  give  him  a  practical  d^ 
monstration  of  the  fact ;  for  he  would  show  him,  that  whei* 
ever  a  body  strikes  a  surface  obliquely,  or  in  an  incline 
direction,  such  a  resolution  of  force  will  actually  take  places 
"  and  now,  Tom,"  said  his  father,  "  give  me  a  marble ;  ht  f 
I  wish  to  explain  the  reason  why  it  turns  round,  or  revolv€9  f 
on  its  axis,  as  it  proceeds  forward."  f 

''  I  suppose,"  said  Tom,  "  it  depends  upon  the  action  | 
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which  I  g^ve  to  it  by  mj  thumb  and  finger  when  I  shoot  it 
oat  of  my  hand." 

"  You  are  undoubtedly  capable  of  thus  giving  to  your 
marble  a  certain  spinning  motion,  the  effect  of  which  we 
shall  have  to  consider  hereafter ;  but  I  fimcy  you  would  be 
greatly  puzzled  to  make  it  proceed  without  revolving,  give 
it  what  impulse  you  might  by  your  hand." 

"  I  have  sometimes  tried/'  said  Tom,  '^  to  make  it  do  so 
hj  pushing  it  along  with  a  flat  ruler,  but  it  always  rolled 
in  spite  of  me." 

"  Then  it  is  clear,  from  your  own  experiment,  that  its 
rotation  cannot  arise  from  the  cause  you  would  assign  to  it. 
If  you  will  attend  to  this 
diagram,"  continued  his  Ei- 
ther, "  I  will  endeavour  to 
eiplain  the  operation.  It  is 
evident  that,  as  the  marble 
moves  along  the  ground  b  d, 
the  motion  of  the  point  b  will 
be  retarded  by  the  resistance  occasioned  by  its  rubbing  on 
the  ground ;  while  the  point  c,  which  does  not  meet  with 
any  such  resistance,  is  carried  forward  without  opposition, 
tod  it  consequently  must  move  faster  than  the  point  b  ;  but 
rince  all  the  parts  of  the  marble  cohere  or  stick  together, 
the  point  c  cannot  move  faster  than  b,  unless  the  marble 
revolves  from  c  to  e  ;  and  as  the  several  points  of  the 
marble  which  are  successively  applied  to  the  floor  are  re- 
tarded in  their  motion,  while  the  opposite  points  move  freely, 
the  marble  during  its  prc^ressive  motion  must  continue  to 
revolve." 

"  But  you  said,  papa,  that  whenever  a  body  moved  in 
«ny  direction 9  except  that  of  a  straight  line,  it  must  have 
been  acted  upon  by  more  than  one  force;  and  yet  the 
Barbie  not  only  runs  along  the  ground,  but  turns  round, 
»t  the  same  time,  by  the  simple  force  of  my  hand." 

"The  revolution  of  the  marble,  my  dear  boy,  is  brought 
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about  by  no  less  than  three  forces ;  look  attentively  at  thi 
diagram,  and  you  will  easily  comprehend  my  explanatioBi 
There  is,  in  the  first  place,  the  rectilinear  motion  giv&i  U 
it  by  your  hand ;  then  there  is  the  friction  of  the  ground^ 
since,  however,  this  latter  acts  in  a  contrary  direction,  i 
merely  tends  to  lessen  or  counteract  the  -velocity  wi4l 
which  the  under-surface  proceeds,  and  consequently  tl 
give  a  relatively-increased  progressive  motion  to  ill 
upper  part;  then  comes  that  force  by  which  its  sevcul 
parts  cohere,  and  which  may  be  represented  by  c  H;  MJ 
that  the  two  forces  producing  the  revolution  of  the  point  I 
are  justly  expressed  by  the  lines  c  o,  c  h  ;  but  these  are  jli 
the  direction  of  the  two  sides  of  a  parallelogram,  the  pddl 
will  therefore  move  along  the  diagonal  c  e.  I  have  hflM 
a  toy  for  you,  which  will  serve  to  explain  still  further  thi 


1 

4 


causes  of  rotation  to  which  I  have  alluded."  Mr.  SeynKNi 
produced  a  watch-glass,  in  the  hollow  of  which  stood  ^ 
dancing-figure  of  thin  card,  as  above  represented.  -^ 

He  placed  it  upon  a  black  japanned  waiter,*  which  kj 
held  in  an  inclined  position,  when  it  immediately  slidd 
down  the  inclined  plane,  as  might  have  been  expected.  Bl 

4 

*  A  common  plate  will  answer  the  purpose ;  but  the  black  raxM 
gives  the  advantage  of  exhlbitiug  more  perfectly  the  motaon  of  M 
water  during  the  progress  of  iVie  ex^timeoX.. 
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next  let  fall  a  drop  of  water  upon  the  waiter,  and  placed 
the  watch-glass  in  it.  Under  this  new  arrangement,  instead 
of  sliding,  the  watch-glass  began  to  revolve  as  soon  as  an 
inclination  was  given  to  the  surface ;  and  it  continued  to 
revolve  with  an  accelerated  velocity,  obeying  the  inclination 
and  position  of  the  plane,  as  directed  by  the  hand  of  the 
operator. 

"  What  a  very  pretty  effect  is  produced  by  the  rapid  re- 
volution of  the  figure !"  observed  Louisa. 

"  Its  use  in  the  arrangement,"  said  her  father,  "  is  to 
render  the  accelerated  motion  more  obvious." 

"  I  perceive  it  revolves  fester  and  fester,  or  I  suppose  I 
ought  to  say,  with  an  accelerated  velocity,"  said  Tom. 

"  Certainly,"  answered  Mr.  Seymour ;  "  whenever  a  force 
continues  to  act,  the  motion  produced  by  it  must  be  acce- 
lerated for  the  reason  already  given  you* — but  let  me  ex- 
plain the  operation  of  the  drop  of  water,  which,  as  you  have 
just  seen,  converted  the  sliding  into  the  revolving  motion. 
In  the  first  place,  in  consequence  of  the  cohesion  of  the 
water  to  the  two  surfaces,  a  new  force  was  introduced,  by 
which  an  unequal  degree  of  resistance  was  imparted  to  dif- 
ferent portions  of  that  part  of  the  watch-glass  in  contact 
with  the  plane,  and.  consequently,'  in  its  effort  to  slide 
down,  it  necessarily  revolved.     Now,  if  you  will  atten- 
tively observe  the  change  of  figure  which  the  drop  of  water 
I   undergoes  during  the  revolution  of  the  glass,   you  will 
perceive  a  species  of  vortex ;  a  film  of  water,  by  capillary 
action,  is  drawn  to  the  foremost  portion  of  tiie  glass,  while, 
by  the  centrifugal  force,  a  body  of  water  is  thrown  under 
4e  hinder  part  of  it ;  the  effect  of  both  these  actions  is  to 
accelerate  the  rotatory  motion. 

"  I  shall  now  dismiss  the  subject  for  the  present,  but  on 
wme  future  occasion  I  shall  probably  revert  to  it ;  for  it 

■ay  be  made  to  afford  a  simple  illustration  of  the  rotatory 

and  progressive  motions  of  the  earth  round  the  sun  ;  and  it 

*  See  page  53. 
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may  also  give  us  the  means  of  producing  some 
effects  of  a  very  curious  kind.'*  (17) 

Mrs.  Seymour  here  suggested  that,  as  it  was  pait 
o'clock,  the  children  should  be  dismissed  to  their  more  i 
sports  in  the  garden. 

"  "We  will  instantly  proceed  to  the  lawn,"  repHed 
Seymour,  "  and  Tom  may  try  his  skill  with  the  sHmfi 
amusement  which  I  have  provided  as  a  reward  for 
dustry,  and  which  will,  at  the  same  time,  convey 
ther  information  concerning  the  nature  of  those  fi>i 
have  just  been  considering.     The  sling,"  contimied' 
father,  as  he  advanced  upon  the  lawn,  '^  consists, 
perceive,  of  a  leathern  thong,  broadest  in  the  middl%; 
tapering  off  gradually  towards  both  ends.   To  each 
is  afRxed  a  piece  of  string.     I  shall  now  place  a  s 
the  broad  part  of  the  leather,  and  introduce  my 
finger  into  the  loop  formed  in  one  of  the  strings,  and 
the  other  extremity  between  my  fore-finger  and  thumbb^ 

He  then  whirled  it  round,  and  when  it  had  gained 
cient  impetus,  he  let  go  his  hold  of  the  string,  and  the 
instantly  shot  forth  with  amazing  velocity. 

"  See  !  see!  there  it  goes,"  exclaimed  Tom  ;  "  to 
a  height  it  ascended  V* 

"  And  to  what  a  distance  has  it  been  projected!' 
served  Louisa,  who  had  attentively  watched  its  descent  ^ 

"  Now,  Tom,"  said  his  father,  "  can  you  explain 
operation  you  have  just  witnessed  ?" 

"  Not  exactly,  papa." 

"  Then  attend  to  me.     Have  you  not  learned  that 
lar  motion  is  always  the  result  of  two  forces  ?" 

"  Undoubtedly,"  replied  Tom ;  "  of  one  force  wliiebi 
tracts  it  to  the  centre  around  which  it  moves,  and  of  i 
which  drives  it  off  in  a  right  line." 

"  Certainly ;  the  former  of  these  forces  is  therefore  ts 

the  centripetal^  because  it  draws  the  body  towards  the  ei 

while  the  latter  is  called  t\\e  centrifugal  iot^t^^  %\sne  ii 


r» 


CSuq).  VII.  MADE   SCIENCE   IN  EARNEST.  127 


fliience  disposes  the  body  to  fly  off  from  the  centre.  In 
circular  motion,  these  two  forces  constantly  balance  each 
other ;  otherwise  it  is  evident  that  the  revolving  body  must 
either  approach  the  centre  or  recede  from  it,  according  as 
the  one  or  the  other  prevailed.  When  I  whirled  round 
the  sling,  I  imparted  a  projectile  force  to  the  stone,  but  it 
was  prevented  from  flying  off  in  consequence  of  the  coun- 
teracting or  centripetal  force  of  the  string ;  but  the  moment 
I  let  go  my  hold  of  this,  the  stone  flew  off  in  a  right  line ; 
having  been  released  from  confinement  to  the  fixed  or  cen- 
tral point,  it  was  acted  upon  by  one  force  only,  and  motion 
produced  by  a  single  force  is,  as  you  have  just  stated, 
always  in  a  right  line." 

^  But,"  observed  Louisa,  "  the  stone  did  not  proceed  in  a 
straight,  but  in  a  curved  line :  I  watched  its  direction  from 
tie  moment  it  left  the  sling  till  it  fell  to  the  ground." 

"  You  are  perfectly  correct,"  replied  Mr.  Seymour,  "  it 
described  a  curve,  which  is  called  a  parabola;  but  that  was 
owing  to  the  influence  of  a  new  force  which  came  into  play, 
▼iz.  that  of  gravity,  the  effect  of  which  I  shall  have  to  ex- 
plain hereafter." 

"  I  cannot  understand,"  said  Tom,  "  why  the  stone 
sbould  not  have  fallen  out  of  the  sling  when  you  whirled  it 
"Wind  over  your  head." 

"  Because,  my  dear,  it  was  acted  upon  by  the  centrifu- 
90/  force,  which  counteracted  that  of  gravity :  but  I  will 
render  this  fact  more  evident,  by  a  very  simple  and  beau- 
tiiul  experiment.  I  have  here  a  wine-glass,  around  the 
rim  of  which  I  shall  attach  a  piece  of  string  so  as  to  enable 
^  to  whirl  it  round.  I  will  now  fill  it  with  water,  and 
•hhough  during  one  part  of  its  revolution  it  will  be  ac- 
tually inverted,  you  will  find  that  I  shall  not  spill  a  single 
*rop  of  water." 

Mr.  Seymour  then  whirled  round  the  glass,  and  the 
ywDig  party  were  delighted  with  the  confirmation  thus 
*ft»ded  to  their  fether's  statement. 
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"  I  see,"  said  TiMn,  "  how  it  happened :  when  tb^i 
was  inverted  the  water  could  not  &11  out,  I 
fluenced  by  the  centrifu^l  force  which  opposed  gn.^ 

"  Exactly.  Have  you  ever  observed  what  I 
during  the  trundling  of  a  mop  ?  The  threads  whic^.j 
pose  it  fly  ofi'  from  the  centre,  but  being  cmGned  t(||| 
one  end  they  cannot  part  from  it;  while  the  water .« 
they  contain  being  unconfined,  is  ihrown  off  in  rigbt-B 
"  I  have  certainly  observed  what  you  state,"  said  La 
"  the  water  flies  ofi'  in  all  directions  from  the  mop." 

"  Yes,"  added  Tom,  "  the  water  was  not  acted  upp 
the  centripetal  force  as  the  threads  were,  aDd'conMqii 
there  was  nothing  to  check  the  centrifugal  force,  » 
carried  the  water  off  in  a  straight  line  from  the  centi« 
"  You  are  not  quite  correct,"  smd  Mr.  Seymour  j  '■ 
water  does  not  fly  off  in  a  right  line  from  the  centre,  b 
a  right  line  in  the  direction  in  which  it  was  moving'  ■ 
instant  of  its  release;  the  line  which  a  body  will  a] 
describe  under  such  circumstances,  is  called  a  Um^ 
because  it  touches  the  circumference  of  the  circle^ 
forms  a  right  angle  with  a  line  drawn  from  that  pol 
the  circumference  to  the  centre :  but  I  will  r^idar 
subject  more  intelligible  by  a  diagram.  Suppose  a  1 
revolving  in  tlie  circle,  was  liberah 
it  would  fly  ofi'  in  the  directicMk 
,  if  at  e,  in  that  of  c  d;  and  if  at«,« 
of  e  f;  and  so  on.  Now,  if  yoa  < 
a  from  these  several  point*  tB 
ceuLre  of  the  circle,  you  will  pof 
that  such  lines  will  form,  in  each  o 
right  angle.     In  the  experiment  which  you  have  jaA. 

*  A  more  striking  but  fearful  exempliflcalion  of  this  priii«i|| 
been  [atel;  exhibited  in  London  under  ihe  name  of  the  Cmttn 
Railhay,  in  which  a  car  cuntainini;  a  paseenger  is  mads  to  ilB 
from  a  lotly  celling  down  an  inclined  railway,  when,  aflor  iril 
round  in  an  inverted  posilion,  il  is  carried  furvrard  to  a  c< 
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oessed,  the  surface  of  the  water  must  have  formed,  during^ 
its  revolution,  a  right  angle  with  the  string,  and  conse- 
quently could  not  have  &.llen  out  of  the  wine-glass.  A 
knowledge  of  this  law,"  continued  Mr.  Seymour,  "will 
explain  many  appearances  which,  although  £imiliar,  I  dare 
say,  have  never  been  understood  by  you.  You  may  re- 
member accompanying  me  to  the  pottery,  to  see  the 
operation  of  the  turning-lathe ;  it  was  owing  to  the  centri- 
fbgal  force  produced  by  the  rotation  of  the  wheel,  that  the 
day,  under  a  gentle  pressure,  swelled  out  so  regularly ; 
from  a  similar  cause,  the  flour  is  thrown  out  of  the  re- 
volving mill  as  &st  as  it  is  ground ;  and  I  shall  presently 
ifaow  you  that  you  are  indebted  to  this  same  force  for  the 
tpinning  of  your  top  and  the  trundling  of  your  hoop.  But 
let  us  quit  this  subject  for  the  present,  and  pursue  the 
stone  and  its  course  after  it  is  liberated  from  the  sling. 
Louisa  has  justly  observed  that  it  described  a  curve ;  can 
}on  explain  why  it  should  deviate  from  a  straight  line  ?  " 
"Let  me  see,"  said  Tom,  thoughtfully;  '*it  would  be 
^«i|  acted  upon  by  two  forces,  one  carrying  it  forward  in  a 
of  I  right  line,  the  other  bringing  it  to  the  earth:  it  would, 
1^1  tlierefore,  not  obey  either,  but  describe  a  diagonal:  but 
^5*1*^7  that  diagonal  should  be  a  curve  I  cannot  exactly 
^1  oplain." 

^'•i    "Then  I  will  give  you  the  reason,"  said   his   father. 
^fl  *•  A  stone  projected  into  the  air  is  acted  upon  by  no  less 
tiian  three  forces ;   the  force  of  projection,  which  is  com- 
ttmicated  to  it  by  the  hand  or  the  sling ;  the  resistance  of 
tk  air  through  which  it  passes,  and  which  diminishes  its 
vriodty  without  changing  its  direction  ;   and  the  force  of 
gavity,  which  ultimately  brings  it  to  the  ground.     Now, 
•ee  the  power  of  gravity  and  the  resistance  of  the  air  will 
ivays  be  greater  than  any  force  of  projection  we  can  give 
ibody,  the  latter  must  be  gradually  overcome,  and  the 
ndy brought  to  the  ground;   but  the  stronger  the  pro- 
Ktfle  force^  the  longer  will  those  powers  be  in  subduing 
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it,  and  the  &rther  will  the  body  go  before  it  Mis.  . 
fired  from  a  caonoo,  for  instance,  will  go  much  j 
than  a  stone  thrown  from  your  hand.  Had  the  two 
which  acted  upon  the  stone,  viz.  those  of  projectic 
gravity,  both  produced  uniform  motion,  the  body 
certainly  have  descended  through  the  diagonal ;  bu 
gravity,  as  you  have  already  learned,  is  an  aceek 
force,  the  body  is  made  to  describe  a  curve  instea 
straight  line.    This  law,  however,  will  require  the  a 

diagram  for  its  ex 
tion.  Let  x  re{ 
the  ball  at  its  g 
altitude,  x  y  the 
of  gravity  draw 
downward  ;  anc 
that  of  projection, 
have  here,  ther 
forces  acting  in  t 
rection  of  the  tw 
of  a  parallelogram.  In  passing  on  to  z,  the  ball  wi 
form  the  diagonal  x  a ;  and  in  the  next  equal  sp 
time,  will  descend  through  three  times  the  distano 
and  will  consequently  be  found  at  b;  while  in  thi 
period  it  will  fall  through  Jive  equal  spaces,  and  paa 
and  in  the  next  period,  again,  as  it  must  fall  througb 
such  spaces,  it  will  reach  the  ground  at  d,  having  des 
the  portion  of  a  curve  from  x  to  d,  or  during  the  tin 
the  two  forces  were  in  simultaneous  operation.  Th< 
principle  will  explain  the  curved  ascent  of  the  ball, : 
tuting  only  the  •  laws  of  retarded  for  those  of  accel 
motion;  for  it  is  clear,  that  the  body  during  its 
will  be  retarded  in  the  same  degree  in  which  it  was  i 
rated  during  its  descent,'* 

"  Your  explanation,"  said  Louisa,  "  appears  verj 
and  satisfactory." 
"  The  curve  whicb  Projectiles  (^^\.  ^a  to  say, 
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projected  into  the  air)  describe,  is  tenned  a  Parabola  (18), 
altiiough  the  resistance  of  the  air,  which  is  not  recognised 
in  the  theory,  produces  a  considerable  influence  on  the 
practical  result." 

"I  have  only  to  add,*'  said  Mr.  Seymour,  "  that  although 
there  exists  an  immense  distance  between  a  stone  &stened 
to  a  cord,  which  a  boy  swings  round,  and  those  celestial 
bodies  that  revolve  to  all  eternity,  yet  science  proves  that 
the  source  of  their  motions  is  identical." 

The  children  now  proceeded  to  amuse  themselves  with 
tile  sling.  Louisa  challenged  Tom  to  a  trial  of  skill.  She 
ftnded  that  she  could  hurl  a  stone  with  greater  accuracy 
than  her  brother ;  but  after  several  contests  she  acknow- 
ledged herself  vanquished,  for  Tom  had  succeeded  in 
strfldng  the  trunk  of  an  old  tree  at  a  considerable  distance, 
while  his  sister  was  never  able  to  throw  the  stone  within 
several  yards  of  the  mark. 

"  WeJl  done,  Tom ! "  exclaimed  Mr.  Seymour ;  "  why, 
jou  will  soon  equal  in  skill  the  ancient  natives   of  the 
Balearic  Islands ! " 
**  And  were  they  famous  for  this  art  ?  "  asked  Louisa. 
"  With  such  dexterity,"  replied  her  father,  "  did  they 
«ie  the  sling,  that  we  are  told  their  young  children  were 
W  allowed  any  food  by  their  mothers,  except  that  which 
^  di  ky  could  fling  down  from  the  beam  where  it  was  placed 
Ik  *irfL    I  fency,  however,  Tom,  that  you  would  become 
jjj  "Bfy  hungry  before  you  could  strike  an  object  in  yonder 
poplar." 
**At  all  events,  I  will  try,"  said  Tom. 
He  accordingly  whirled  round  his  sling,  and  discharged 
ih  ctone,  which  flew  forward  with  great  velocity,  but  in  a 
tieetion  very  wide  from  the  mark  at  which  it  was  aimed. 
k  the  next  moment  a  violent  hallooing  was  heard :    it  was 
.•si\\  hn  the  vicar,  who  had  narrowly  escaped  the  boisterous 
'  ihitation   of  the  falling  stone,  which,  in  its  anxiety   to 
ici^t  *row  itself  at  the  feet  of  the  reverend  gentleman,  struck 

k2 
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the  beaver  pent-house  that  defended  his  upper  story,  fl 
by  a  resolution  of  forces  which  we  have  endeavoonii 
explain,  darted  off  in  the  direction  of  the  side  of  a  panB| 
gram,  and  was  thus  averted  from  the  equally  seiMll 
antipodes  of  his  venerable  person — his  brains  and  coMlj 

'^  Upon  my  word,  young  gentleman ! "  cried  tbe 
^'I  expected  nothing  less  than  the  fete  of  the. 
Gath." 

^'  My  dear  Mr.  Twaddleton,"  exclaimed  Tom,  in  a 
of  alarm,  <'I  sincerely  hope  that  you  have  nol 
struck  ?  " 

^^  Oh,  no !  like  the  Yolscians  of  old,  I  bear  my 
upon  my  head  ;*   so,  thanks  to  my  clerical  hat,  I 
escaped  the  danger  which  threatened  me:  but, 
^  what  new  game  is  engaging  your  attention?  " 

Mr.  Seymour  said  that  he  had  been  explaining^ 
entific  principle  of  the  sling,  and  that  he  hoped  the 
was  prepared  to  afford  them  some  information 
its  invention  and  history. 

''The  sling?"   repeated  the  vicar;    "why,  bla 
I  left  you  discoursing  upon  elasticity;  you  really. 
over  province  after  province  as   rapidly  as  if  yo«. 
gifted  with  the  seven-leagued  boots  of  the  Ogre  :• 
the  point  in  question.     The  art  of  slinging,  or 
stones,  is  one  of  the  highest  antiquity,  and  was 
great  degree  of  perfection  amongst  the  Asiatic  natii 
was  well  known  and  practised  at  a  very  early 
Europe;   and  our  Saxon  ancestors  appear  to  hai 
very  expert  in  the  use  of  this  missile." 

Mr.  Twaddleton,  being  desirous  of  communis 
history  of  Major  Snapwell,  begged   that   Mr.  wuti 
Seymour  would  allow  him  a  few  minutes'  com 
observing  that  the  attention   of  the  children  wo 
agreeably  occupied  during  their  absence  by  thflir 
acquired  amusement. 
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"  We  will  then,  if  you  please,  vicar,"  replied  Mr.  Sey- 
mcmr,  ''walk  to  the  Geological  Temple,  where  I  have 
lately  deposited  some  specimens  which  you  have  not  yet 


s> 


"  To  speak  sincerely,"  said  the  vicar,  "  I  cannot  parti- 
cipate in  that  high  satisfaction  which  you  appear  to  feel  in 
effecting  such  hoards  of  broken  rocks  and  pebbles :  where 
etn  lie  the  utility  of  such  labour?  unless,  indeed,  in  pur- 
nance  of  your  Utopian  plans,  you  intend  to  Mac-adamise 
iH  the  roads  of  science." 

"  Is  it  nothing,  my  dear  Mr.  Twaddleton,  to  discover 
tbe  structure  of  dilBTerent  countries  ?  " 

"  Which  the  geologist  infers,"  replied  the  vicar,  "  from 
lUmpcUtems^  picked  up  at  random  on  the  road  side !  " 

"Mr.  Twaddleton,"  said  Mr.  Seymour,  "I  will  meet 
joa  on  your  own  ground :  you  are  an  antiquary ;  if  an 
noent  monunoient  of  art  be  so  inestimable,  is  not  a  know- 
lM%e  of  the  antiquity  of  the  globe  itself,  at  least,  of  equal 
arterest?" 

**  Which  you  think  you  can  discover  by  penetrating  its 
ttfems,  with  as  much  ease  as  the  jockey  ascertains  the  age 
if  a  horse  by  looking  into  its  jaws." 

"  You  speak  too  flippantly  of  a  class  of  philosophers  who 
hkfe  united  their  efibrts  to  investigate  a  sublime  subject 
ipon  the  true  principles  of  science ;  but  the  truth  is,  you 
Inre  never  directed  your  attention  to  it ;  you  must  be  ini- 
tiated in  its  mysteries  under  my  guidance.  I  have  just 
frocmed  a  little  work  for  my  young  pupils,  a  most  delight- 
id  introduction  to  the  study,  entitled  '  Thoughts  on  a 
FabUe,  or  a  First  Lesson  in  Geology,'  by  Dr.  Mantell, 
aid  I  must  request  you  to  read  it ;  for  although  it  does  not 
of  more  than  thirty  pages,  it  will  expand  to  your 
a  new  world  that  will  astonish  and  delight  you.  I 
Ml  afterwards  place  in  your  hands  the  more  extended 
•Ofks  of  this  accomplished  author,  *  Wonders  of  Geology,' 
■d  *The  Medals  of  Creation  ;'  you  will  then,  so  far  from 


I 
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undervaluing  such  researches,  r^ard  them  as  amongB 
most  interesting  that  can  engage  the  human  understandi 

^^  Although  I  may  be  unknown  to  your  genii  d 
mountains  and  caves/'  observed  the  vicar,  ^^  I  am,  i 
events,  acquainted  with  a  kindred  class  of  philosophen 
rival  them  in  industry  if  not  in  talents ;  and  notwithsi 
ing  the  limited  range  of  their  observations — being  con 
to  the  mountainous  districts  they  inhabit — I  have 
doubt  but  that  their  labours  have  proved  as  acceptal; 
the  world  as  those  of  the  disciples  of  Hutton  or  We 
I  once  visited  this  district,  and,  although  the  langua 
its  inhabitants  was  entirely  unknown  to  me,  I  soon 
covered,  by  the  aid  of  a  glass,  that  they  were  in  seriofa 
course  with  each  other :  and  one  of  the  elders  of  the  fi 
nity,  who  was  seated  on  a  craggy  precipice  that  over 
an  extensive  valley  covered  with  rich  verdure,  appc 
from  his  gestures,  as  if  pointing  out  to  his  fellow-labcM 
who  were  digging  in  all  directions  in  search  of  treasur 
danger  of  an  approaching  convulsion.  While  I  wa 
gazing,  the  fatal  catastrophe  actually  occurred  ;  imz 
masses  of  the  tottering  strata  rolled  with  precipitous 
into  the  valley,  involving  in  its  ruin  hundreds  of  its 
bitants.  It  was  extraordinary  to  behold  the  effects  o 
shock  upon  those  who  were  beyond  the  reach  of  its 
destructive  influence ;  hundreds  were  seen  scaling  he 
that  appeared  inaccessible;  others  stumbling — ^&llii^i 
fiightful  precipices — arising  again — helping,  or  pm 
each  other  on — the  foremost  serving  as  so  many  step] 
stones  to  those  behind,  who,  in  their  turn,  hauled  v 
clusters  over  whose  backs  they  had  so  unceremooi 
vaulted." 

"  How  awful !"  cried  Mrs.  Seymour ;  "  I  never  1 
of  any  modern  catastrophe  of  such  fearful  extent ;  i 
did  it  occur  ?" 

'^  The  vicar  doubtless  alludes  to  the  terrible  earthi 
of  Messina,  or  perbaps  to  \!iftaX  oili^wv" 
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IvuidletoD;  "utd  jet,  in  HBe  n^aiK,  AeonaMap^ 
■•ych   I   have  dfscribed   wauwyrf  lk«  tt  LiAiv:  fe 

advantage  of  the  CTwhwra  la  ■Hnier  aaagr  «f  Ac  iite- 
MiodU,  and  to  fnllige  tbeir  tRtil«^*  (1^ 

••  For  goodncM  sake  P  cried  Mm.  Oi jw— .  ''«d  w« 
OBM  where  tbi^  terrible  ereni  ocnand.* 

"  In  a  Sue  Cheskire  cheese ! "  l  i  i  lii»(J  iIk  ■»(,  -  wla^ 
lull  fumUfaed  abundani  fbod  to  ll«  ■■■dMc  nyalfc  ^ 
uutes  that  occupied  its  deep  wimm  avd  a^iae  U^^  I 
think  DOW,"  coQtinuect  tte  icwiud  g^d^oBk.  ~l  ■» 
unplj  revenged  for  tlte  aUegorkal  jiAn  »  v4aA  Xr 
Seymour  has  so  often  ioddl^  ttmjK 

'■lam  weU  stisfied,"  imJ  Mr.  8q— ■a  -ftrftyfli. 
peating  your  allegiJTj  to  nn  d 
ODDTey  a  strikitig  lesson  of  v 
it  that  ther«  is  oot  any  p 
Dot  be  a^oailed  by  the  weapoat  of  ridjeak.  gywhTh  viim 
wielded  by  those  peDurioas  [iiili^mAiii  vine  umm*  </ 
Ddlity  are  circumsenbed  witUn  tke  i^aw  Imiat  wl  IJUUJ 
uhI  immediate  profit." 

"  It  is  too  true,"  cried  Mn.  Sejawu.  ~  tfatf  we  »i:  iJl 
apt  to  depreciate  thuK  hnnrhri  of  tjwriudp  vincii  4 

and  the  applications  of  geology  xn^  | 
scarcely  to  be  discovered  bj  tbe  n 

"  There  I  muBt  differ  vitb  yov,"  re;£M  m«  iiiauw, 
"  to  say  nothing  of  the  practical  mI  1 1  iw  ■;  1 1  viutTt  UK** 
accrued  to  the  miner  from  tbit  ctwif ,  it  'ta»  W>  tM  n«M^ 
of  bringiog  huodreds  of  acres  into  CMhiralMi  tn  tiiiatiVib 
vbere  never  a  blade  of  graM  had  beSxt^rwii  (VJ),  >iii« 
lo  the  philosopher,  eigag^d  in  iMfJiki  naam*  Mi  brtuMr 
coadttions  of  our  globe,  foaslf  vre  like  anUi  iw  tM^  mA' 
quary,  recording  on  blocks  of  aaoUe,  i»  ieiati(^v^*  " 
intelligible  aa  ihoae  which  Majta-  B»rrhmfM  W  ^i^iyU^Mt 
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on  the  slabs  of  Nineveh,  the  history  of  a  former  world  and 
of  that  gigantic  community  with  which  it  pleased  the 
Almighty  to  people  it  before  the  creation  of  man." 

If  the  truth  may  be  told,  the  vicar's  geological  hostility 
arose  from  that  science  having  shaken  the  faith  of  the 
antiquary  in  the  Druidical  origin  of  rock  basins  and  other 
supposed  remains  of  that  mysterious  priesthood.  Mr.  and 
Mrs.  Seymour  and  the  vicar  had  by  this  time  arrived  at  the 
Wernerian  Temple,  where,  having  discussed  several  points 
connected  with  its  objects,  Mr.  Twaddleton  gave  an  account 
of  Major  Siiapwell,  whose  history  created  considerable 
interest,  and  determined  Mr.  Seymour  to  call  at  Ivy  Cot- 
tage, and  invite  its  inmate  to  the  Lodge. 


'■ti 


r-' 


*. 
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CHAPTER  VIII, 


THE   SUBJECT    OF 


PogrnON  di 

15  ODUQUE  11 


POSITlOit.  —  ITS  QTRATIOS. 


"  Ton,  do  you  remember  that  I  told  you  a  few  days  ago," 
W  Mr.  Seymour,  "  that,  by  giving  a  revolving  body  a 
PKuliar  apinning  motion,  certain  effects  were  produced, 
*Mi  I  should,  on  some  future  occasion,  take  into  con- 
■lemion?" 

"  To  be  sure  I  do,"  replied  Tom. 

"  ffdl,  then,  attend  to  me." 
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Mr.  Seymqur  took  a  marble,  and,  placing  it  on  the  groimdi 
gave  it  an  impulse  forward  by  pressing  his  fore  finger  upon 
it :  the  marble  darted  forward  a  few  paces,  after  which  it 
rolled  back  again. 

^'  That  is  most  extraordinary !"  cried  Tom ;  ^'  the  maiUe 
came  back  to  your  hand,  as  it  were,  of  its  own  accord,  and 
without  having  met  with  any  obstacle." 

"  And  you,  no  doubt,"  said  Mr.  Seymour,  "  regard  it 
as  contrary  to  the  well-known  law,  that  a  body  once  pat  h 
motion,  in  any  direction,  will  continue  to  move  in  thii 
direction  until  some  foreign  cause  oppose  it" 

'*  It  really  would  appear  so." 

"  It  is,  however,  far  otherwise ;  the  force  which  I  im- 
parted to  the  marble  commimicated  to  it  two  kinds  d 
motion ;  the  one  projecting  it  forward,  the  other  produdiiB 
a  rotatory  motion  round  its  axis,  in  a  direction  opposite  to 
that  of  its  rectilinear  course ;  and  the  consequence  WM 
simply  this,  that  when  the  former  motion,  on  account  o( 
the  friction  of  the  marble  on  the  ground,  was  destroyed^ 
the  rotatory  motion  continued,  and,  by  thus  establishing  an 
action  in  an  opposite  direction,  caused  the  marble  to  letn^ 
grade.*  If,  however,  you  will  fetch  your  hoop,  I  will 
demonstrate  the  fact  on  a  larger  scale." 

Tom  accordingly  produced  the  hoop ;  and  Mr.  Seymov 
projected  it  forward,  giving  to  it,  at  the  same  instant,  • 
spinning  motion  in  an  opposite  direction.  The  hoop  pro- 
ceeded forward  to  a  certain  distance,  when  it  stopped,  and 
then  ran  back  to  the  hand. 

"  Let  me  beg  you,"  said  Mr.  Seymour,  '*  to  treason 
this  fact  in  your  memory ;  you  perceive  by  it  how  greatly 
the  progressive  direction  of  a  body  may  be  influenced  by  a 
rotatory  motion  around  its  axis ;  and,  indeed,  the  theory  d 
the  rifle  gun  (21)  is  easily  deduced  from  it.  It  will  ako 
explain  the  effect  which  a  rotatory  motion  produces  il 

*  This  movement  \b  TreW^LaQiTm  \.o\AW\^d  \)la7er8. 


Bcod;  and  neadiiT  raaie , 
f  of  the  impul^  eirea  lo  it. 
I  than  the  shortest  an.  k  «■ 
F    constantly  ^bcntui^  a  t^^et 

ftdloired  thai.  i 
\     DDBlead  J  aid  walUimg  m  ib  aMi^k. 

In  order,  hKrrerct^  M  ^^b  Ait  ^MpM 
f     to  the  duldren,  Xc  Sqai^  f^ftlMi 

ample  expcniaeiit. 


■tf^jite 


6  o 
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Having  tied  some  string  to  a  common  curtain  ring,  as 
represented  by  figure  1,  he  twisted  it  round  by  means  of 
his  thumb  and  finger,  until  it  acquired  considerable  vdo- 
city,  when  the  ring  was  seen  to  rise  gradually  into  the 
position  represented  by  figure  2.  Thus,  in  the  simplest 
manner,  was  a  revolving  body  shown  to  exchange  its  longer 
for  its'  shorter  axis. 

The  children  declared  that  they  perfectly  comprehended 
the  subject,  and  Tom  observed  that,  in  future,  whenever 
he  wished  to  make  a  ball  spin  steadily,  he  should  take  care 
to  make  it  turn  on  its  shortest  axis. 

"  You  are  quite  right,  Tom,"  said  Mr.  Seymour ;  "  and 
the  skilful  bowler  at  cricket,  in   order  to  give  his  ball 
a  steady  axis  of  rotation,  always  holds  it  with  the  seam 
across,  so  that  the  tips  of  his  fingers  may  touch,  and  he 
takes  care  to  hold  it  only  with  such  a  grasp  as  may  be 
sufficient  to  steady  it,  for  by  a  turn  even  of  the  wrist  it 
may  be  made  to  proceed  unsteadily ;  and  this  leads  me  to 
consider  another  equally  important  proposition,   viz.  that 
the  axis  of  rotation  should  coincide  with  the  direction  in 
which  it  is  moving  forward,  or,  in  other  words,  with  its 
line  of  motion.     Now,  where  this  is  not  the  case,  it  is 
evident  that  the  unequal  action  of  the  air  will  cause  the 
body  to  deviate  from  its  straight  course,  since  its  two  sides, 
having  different  velocities  (the  rotatory  and  progpressive 
motions  conspiring  on  one  side,  while  they  are  in  opposi- 
tion on  the  other),  will  be  differently  affected  by  such 
resistance ;  the  resistance,  of  course,  increasing  with  the 
velocity.     It  is  upon  this  principle,"  continued  Mr.  Sey- 
mour, "  that  Sir  Isaac  Newton  has  explained  the  irr^^ular 
motion  of  the  tennis-ball." 

"  But  do  explain  to  us,  papa,"  said  Louisa,  "  why  it  is 
so  necessary  to  spin  the  ball  in  order  to  catch  it  on  the 
spike" 

**  Hotatory  motion,  my  dear,  when  directed  according  to 
the  principles  I  have  endeavoured  Vq  ea^w^^.^  V^  ^^v^ 
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Ileail)-  the  course  of  a  body.  In  playing  at  1  ixiquet,  your 
llgect  i^  so  to  throw  up  the  ball  that  its  hoi  may  descend 
perpeudicularly  upon  (he  spike  which  is  hek  for  its  recep- 
ajid  !n  order  to  accoinpiish  this,  you  uiake  the  ball 
ipon  ao  axis,  at  the  extremity  of  whicti  is  the  hole  i 
die  consequence  is  obvious," 

Louisa  observed,  that  she  well  remembered  an  allusion 
U  this  game  in  Miss  Edg'eworth's  Essays  on  Education  ; 
ml  that,  unless  she  was  much  deceived,  the  advantage  to 
liegained  by  spinning  tl  cd  to  centrifugal 

fcrce,   aud    its   effect  in  .uc   "  paralleliam   of 

"  I  do  not  recollect  th  re."  ans*wred  her  father, 

"  bol  I  will  admit  that  t  1  force  is  indirectly 

inatnunental  to  the  effe  in  my  view  of  the 

nbject,  it  is  more  philo  ,  .^  >cier  it  at  once  to  the 

creation  of  an  appropriat  ^f  rotation,  and  to  the  per- 

nauence  of  tha.t  axis  maintained  by  rapid  motion." 

''  I  well  reuiemher,"  observed  Tom,  "  tliat  the  rider  at 
Astley's  wliirled  round  llie  oranges  as  he  threw  tjiem  into 
the  air." 

"  And  I  hope  IJiat  you  are  now  not  only  acquainted 
with  the  principle  which  rendered  such  a  rotatory  motion 
necessary,  but  that  which  must  make  the  shorter  the  more 
eligible  axis  for  effecting  his  purpose ; — but  can  you  tell 
me  how  it  could  have  happened,  that  the  oranges,  which 
•ere  tlirown  perpendicularly  upwards  while  the  horseman 
<ras  on  the  full  gallop,  should  have  fallen  again  into  liis 
hand  ?" 

"  Ay,"  sud  Louisa,  "  that  puzzled  me  exceedingly ;  I 
fhoald  have  thought  he  would  have  ridden  away  from 
ibem,  and  that  they  must  have  feUen  several  feet  behind 

"  What  say  you,  Tom,  to  that?"  inquired  Mr.    Sey- 

"  I  suppose  that  the  rider  caJcuIated  upon  t\ie  d\s\a.'[icR 
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he  would  pass  forward  before  they  could  Ml,  and  projected 
them  accordingly/' 

'^  No,  indeed ;  there  is  no  calculation  in  the  case,  nor  is 
any  art  used  to  throw  the  oranges  in  advance :  they  are  pro- 
jected perpendicularly  from  the  hand ;  and  if  you  will  only    « 
recall  to  your  mind  the  subject  of  the  ^  Composition  of 
Forces/  the  mystery  will  vanish." 

'^  I  see  it  all  clearly,"  cried  Tom :  ^'  the  orange  partakes 
of  the  progressive  motion  of  the  rider ;  when,  therefore,  he 
throws  it  upwards,  it  is  influenced  by  two  forces  which  are 
in  the  direction  of  the  two  sides  of  a  parallelogram,  and  it 
consequently  describes  the  diagonal." 

*'  You  are  quite  right;  but  you  doubtless  will  perceive 
that,  instead  of  a  straight  line,  the  orange  will  describe  a 
parabolic  curve." 

^^  For  the  same  reason,  I  suppose,"  said  Tom,  ^'  that  the 
stone  from  the  sling  described  a  curve  ?" 

"  Certainly ;  but  see,  I  have  a  diagram  which  will  ex- 
plain the  subject  more  clearly. 


a 


*'  The  orange,  as  it  is  thrown  into  the  air,  is  influenced 
by  two  forces ;  the  one  arising  from  the  progressive  motion 
of  the  rider,  the  other  from  the  projectile  force  imparted  to   « 
it      These  two  forces  are  in  the  direction  of  the  adjacent 
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sides  of  a  parallelogram,  and  were  it  not  for  the  operation 
of  gravity,  the  body  would  accordingly  describe  its  diagonal 
io  the  same  space  of  time  as  it  would  have  described  one  of 
the  sides.*  The  influence  of  gravity,  however,  not  only 
deflects  it  from  a  right  line  into  a  curve,  but  diminishes  its 
fofce,  so  that,  instead  of  arriving  at  the  opposite  angle  of  the 
parallelogram  a,  its  greatest  altitude  will  be  short  of  that 
point ;  it  will  then  descend  through  a  similar  curve ;  and, 
since  the  time  of  ascent  and  descent  are  equal,t  it  will  reach 
the  hand  of  the  rider  at  the  very  moment  he  is  prepared  to 
recdve  it ;  for  the  orange  will  have  traversed  the  parabolic 
curve  in  the  same  space  of  time  as  the  horseman  required 
for  passing  firom  one  extremity  of  the  curve  to  the  other." 

Mr.  Seymour,  having  concluded  this  explanation,  much 
to  the  satisfaction  of  the  young  party,  observed  that  the 
present  occasion  was  an  appropriate  one  for  the  intro- 
duction of  some  remarks  on  the  favourite  pastime  of  the 
Hoop. 

"  It  is  a  classical  pastime,"  exclaimed  the  vicar,  "  and 
was  as  common  with  the  Greeks  and  Romans  as  it  is  with 
boys  of  the  present  generation." 

"  And  it  has  the  advantage,"  added  Mr.  Seymour,  "  of 
sending  the  tide  of  life  m  healthful  currents  through  the 
veins." 

Tom  began  to  trundle  his  hoop  along  the  gravel  walk. 

"  Stop,  stop,  my  dear  boy,"  cried  his  father ;  ''  you  seem 
to  have  forgotten  our  compact,  that  every  toy  should  be 
feirly  won  before  it  was  played  with.  Come  upon  the 
lawn,  and  let  me  ask  you  some  questions  relative  to  the 
motions  of  the  hoop.  Can  you  make  it  stand  still  upon  its 
exige  ?" 

**  Not  readily,"  was  Tom's  reply. 

"  And  yet,"  continued  Mr.  Seymour,  ''  during  its  pro- 
gressive motion  it  rolls  on  its  edge  without  any  disposition 
to  fell :  "  how  happens  that  ?" 

♦  See  page  120.  t  See  page  54. 
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^'  It  is  owing  to  the  centrifugal  force,  whidi 
motion  in  the  direction  of  a  tangent  to  the 
consequently,  overcomes  the  force  of  gravity." 

"  Your  answer  is  pat,"  replied  his  fiither:  ** 
you  give  your  hoop  a  certain  degree  of  velodtj, 
gentialy  or  centri^gal   force*,   overcomes  giaVitf^ 
manner  you  have  already  witnessed;*  but, 
slackened,  the  hoop  will  fall  on  its  side ;  not,  h< 
it  has  made  several  complete  revolutions.     N< 
me  another  question.     Why  is  it  so  difficult  to  1 
hoop  proceed  straight  forward,  without  turning  t6 
or  left?" 

"  I  suppose  it  arises  from  the  same  cause 
altered  the  direction  of  ray  marble  as  it  ran  aloQ| 
equality  of  the  ground." 

"  That,"  replied  his  father,  '*  would  undoal 
influence ;  but  it  is  principally  to  be  referred  to  the ; 
bility  of  your  giving  constantly  a  straight  blow  bjrl 
When  it  is  moving  forward,  a  slight  inclination 
either  side  will  cause  the  parts  to  acquire  a  motloo.' 
that  side,  those  which  are  uppermost  being  most 
it ;  and  this  lateral  or  sideway  motion,  assisted 
by  the  irregular  curvature  of  the  hoop,  catues  ttl^ 
deviate  from  a  rectilinear  direction ;  so   that, 
moving  straight  forward,  it  turns  to  that  side 
it  began  to  incline ;  and,  in  this  position,  its 
fall  is  still  farther  counteracted  by  the  cent 
It  is  from  a  similar  cause  that  the  bullet,  unl< 
have  a  tendency  to  go  to  the  right  or  left,  from 
impulse  which  it  may  have  received  at  the  m< 
exit  from  the  barrel.     I  have  yet  one  other  qi 
as  its  answer  will  lead  us  into  the  consideration 
chanical  subject  of  some  importance,  I  must  In 
bestow  all  your  attention.     In  trundling  your  k 
you  not  often  observed  that,  although  the  bloi 
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friend  proceeded  to  the  play-ground,  where  they  found  the 
children  busily  engaged  in  their  several  diversions. 

'^  I  rejoice  to  find  you  at  so  classical  a  pastime,"  said  the 
vicar,  as  he  approached  Tom,  who  was  busily  engaged  in 
spinning  his  top.  ^^  The  top,  my  boy,  is  a  subject  which 
the  great  Mantuan  bard  did  not  consider  beneath  the  par 
tronage  of  his  muse :  but,  hey-day !  this  is  not  the  '  volitans 
sub  verhere  turbo  *  of  the  immortal  Virgil ;  the  top  of  anti- 
quity was  the  whip-top,  the  peg-top  is  a  barbarous  innova- 
tion of  modern  times  :  a  practical  proof  of  the  degeneracy 
of  the  race.  Even  boys,  forsooth,  must  now-a-days  have 
their  activity  cramped  by  inventions  to  supersede  labour: 
well  may  we  regard  the  weapons,  which  our  sturdy  ances- 
tors wielded,  as  instruments  rather  calculated  for  giants 
than  men,  if  such  pains  be  taken  to  instil  into  the  minds  of 
youth  the  mischievous  spirit  of  idleness." 

"  My  dear  sir,"  said  Tom,  who  was  always  grieved  at 
displeasing  the  vicar,  "  if  it  will  gratify  you,  I  will  spin  my  ' 
whip-top,  for  I  have  an  excellent  one  which  my  papa  haul 
lately  given  me." 

"  Well  said !  my  dear  boy.  '  Puer  bonce  speV — What 
a  pity  would  it  be  to  damp  so  noble  a  spirit !  get  your 
whip-top." 

Tom  accordingly  placed  \  the  Virgilian  top  upon  the 
ground,  and  as  the  boy  plied  the  whip,  so  did  the  vicar  lash 
the  air  with  his  quotation ;  running  round  the  top  in  appa^ 
rent  ecstasy,  while  he  repeated  the  well-known  lines  firom 
the  seventh  -<Eneid  : — 

*^  Ille  actus  habena 
Curvatisfertur  spatiis;  stupet  inscia  turba, 
Impubesqae  manus,  mirata  volubile  buxum : 
Dant  anixnos  plagae."* 


*  '*  The  wooden  engine  flies  and  whirls  about, 

Admired,  with  clamours,  of  the  beardless  rout : 

They  lash  aloud ;  each  other  they  provoke, 

And  lend  their  little  souls  at  every  stroke." — Dryden. 
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As  Mr.  Twaddleton  thus  gave  vent  to  that  fervour  which 
was  ever  kindled  by  collision  with  Virgil,  Tom  gave  motion 
to  his  top,  which  swaggered  about  with  such  an  air  of  self- 
importance,  that,  to  the  eye  of  fancy,  it  might  have  ap- 
peared as  if  proudly  conscious  of  the  encomiums  that  had 
been  so  liberally  lavished  upon  it. 

'*  The  Grecian  boys,  as  Suidas  informs  us,  played  also 
with  this  top,"  continued  the  vicar. 

"  And  pray,  may  I  ask,"  said  Mr.  Seymour,  "  whether 
it  was  not  introduced  into  this  country  by  the  Romans  ?" 

"  Probably,"  replied  the  vicar.  "  Figures  representing 
boys  in  the  act  of  whipping  their  tops  first  appear  in  the 
marginal  paintings  of  the  manuscripts  of  the  fourteenth  cen- 
tury ;  at  which  period  the  form  of  the  toy  was  the  same  as 
it  is  at  present,  and  the  manner  of  impelling  it  by  the  whip 
can  admit  of  but  little  if  any  diiference.  In  a  manuscript* 
at  the  British  Museum,  I  have  read  a  very  curious  anecdote 
which  refers  to  Prince  Henry,  the  eldest  son  of  James  the 
First ;  with  your  permission  I  will  relate  it  to  you." 

Here  the  vicar  extracted  a  memorandum-book  from  his 
pod^et,  and  read  the  following  note : — 

"  The  first  tyme  that  he,  the  prince,  went  to  the  towne 

of  Sterling  to  meete  the  king,  seeing  a  little  without  the 

gate  of  the  towne  a  stack  of  come,  in  proportion  not  unlike 

to  a  topp,  wherewith  he  used  to  play,  he  said  to  some  that 

were  with  him.  *  Loe  there  is  a  goodly  topp  :*  whereupon 

€06  of  them  saying,  *  Wliy  doe  you  not  play  with  it  then  ?' 

be  answered,  '  Set  it  up  for  me,  and  I  will  play  with  it.*  " 

"  Was  not  that  a  clever  retort  of  the  young  prince  ?*' 

ttd  the  vicar,  as  he  returned  the  manuscript  into  his  me- 

Borandum-book ;  ^^  and  I  think  it  must  have  confounded 

tke  courtier  who  could  have  asked  so  silly  a  question." 

"  Well,  Tom,"  said  Mr.  Seymour,  "  let  us  see  whether 
joo  can  set  up  your  own  top,  so  that  it  shall  stand  steadily 
I    on  its  point." 

\  *  Harl.  lib.  i.  marked  6391. 
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"  I  have  often  tried  that  experiment,"  answered  Tom, 
''  but  could  never  succeed  in  keeping  the  line  of  direction 
within  its  narrow  base." 

^'  And  yet,  when  in  rotatory  motion,  its  erect  position  » 
maintained  without  difficulty ;  how  is  that?" 

'^  Is  it  not  owing  to  the  centrifugal  force?"  asked  Tom. 

'^  Undoubtedly :  but  as  the  subject  is  highly  interestiiigi 
I  will  endeavour  to  explain  it  more  fully.  You  must,  how- 
ever, first  obtain  permission  from  the  vicar  to  spin  your 
humming-top,  for  that  will  better  illustrate  the  phenoi 
which  it  is  my  wish  to  examine." 

^'  If  your  object  is  the  exercise  of  the  body,  let  us  spia 
the  whip-top,"  replied  the  vicar;  "  but  if  you  wish  ta 
exercise  the  boy's  mind,  I  cannot  object  to  your  selectiiy 
the  top  best  calculated  to  fulfil  that  desire." 

Tom,  having  accordingly  prepared  his  top,  pulled  tha 
string,  and  set  the  wooden  machine  spinning  on  the  floor. 

"  Now,  Tom,  I  will  explain  to  you  the  reason  of  the  top 
being  able  to  sustain  its  vertical  position.  You  have  already 
learned,  from  the  action  of  the  sling,  that  a  body  caonoi 
move  in  a  circular  path  without  making  an  effort  to  fly  off  fal 
a  right  line  from  the  centre  ;*  so  that,  if  a  body  be  affixed^ 
to  a  string  and  whirled  round  by  the  hand,  it  will  stretch  Hi 
and  in  a  greater  degree  according  as  the  circular  moticm  ii  - 
more  rapid." 

"  Certainly,"  said  Tom. 

'^  The  top,  then,  being  in  motion,  all  its  parts  tend  to 
recede  from  the  axis,  and  with  greater  force  the  more  mpdtj 
it  revolves ;  hence  it  follows  that  these  parts  are  like  M> 
many  powers  acting  in  a  direction  perpendicular  to  the  axil; 
but,  as  they  are  all  equal,  and  as  they  pass  all  round  witfe  -. 
rapidity  by  the  rotation,  the  result  must  be  that  the  top  ^ 
in  equilibrio  on  its  point  of  support,  or  on  the  extremity  f 
the  axis  on  which  it  turns.     But  see,  your  top  is  dowD." 


"  And  what  is  ifce  ntaam,"  adal  T^b,  '^fi^a^as 
I  k^D^  stopped  ?  " 

.«  ikB  ,_>>_.  pip^- .a  Ck  •  . 

I  it  not  Dwii^  to  tbefrktiDM  ^Ac  Bwntf?''' 

"  Cenaiot; ;  ikil  &■■,  fc^iteik  >m  iMbisi^  hv  4^ 
e  of  the  sir  if  dM>afawKU  faek^^aH  :fei»iMi»- 
A  b^flBsbeni  ■■■r  to^^B  as  wkbv  iv  !MBK^i^Hift 

diliquelj  ibe  top  »  nwwwii^      b  h  aow  pMMB;  i^Hf 
nut  of  an  obltqoe  puutkm  s — mm*  i  s  4nHAt  ^Mnns  ^^ 

Wan^y  seeoB  to  nio(«:** 
■■  It  is  sierpitiy.^  M  we  oD  «,*  «M  TlM. 
'-'  lis  centre  of  ^rvntj  m  mm  NMmd  fH^H^idWb 
reriu  point  oTsoppiKttwUdkHtteaMnibwWAK'a^ 
rntation:  bat  Attend  Ir  atv'  nrtb^  '^B.^mmmm. 
fiir  t  am  abont  to  att^ipl  Ae  offaM^M  ^»  fl^Miv* 
M  which  ba#  puzz]«d  nui^  aUa-  mrf  »xr  i«iiin»rto'»»'^ 
thao  jrour^ves.     It  h  endeaC  dac  A*  «M..  n  ?kur  %nM 

pat-it;  mised  :  wiiataD*  bvebecM&eiua  wneik  <4brA« 

Was  it  tbe<:«n(rifn^fcewr''aahe«T<ML 
Certainly  not,"  Bid  Mr.  StTMMr.    "  w  1  vil  ^^ 
•bkIj  CMivince  you." 

Tbenitmint  invebeea  tk*n^aBM*tfa*atf,'  wk 


•r  ^m.  Mf  /  «9««« 


r,  irill  be  COMCM  ■•  rtffrl  dM  ma  '■itr^wtf  m  ••»■; 

IWncr,  Mr.Ptyb»bti,riwi,^iftiB  a 
b  phnw  ii  doimd  frva  lfe>  bataa 

ita  tarnipttd  iuei,  "Ue  M 
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her    Either ;     ^^  for    the    same    effect    takes    place   m 


vdcuo" 


^'  Then  pray  inform  us  by  what  means  the  top 
raised." 

^'  It  entirely  depended  upon  the  form  of  the  extremity  ol 
the  peg,  and  not  upon  any  simple  effect  connected  with  tbf 
rotatory  or  centrifugal  force  of  the  top.  I  wiU  first  satid) 
you  that,  were  the  peg  to  terminate  in  a  fine,  that  is  to  nj, 
in  a  mathematical  point,  the  top  never  could  raise  itNlf 

^^  Let  A  B  c  be  a  top  spinning  ii 

an  oblique  position,  having  tkl 
end  of  the  peg,  on  which  it  sfim^ 
brought  to  a  fine  point.  It  wfll 
continue  to  spin  in  the  diieetioi 
in  which  it  reaches  the  grwof^ 
without  the  least  tendency  to  fto 
into  a  more  vertical  position ;  and  it  is  by  its  rotatory  or 
centrifugal  force  that  it  is  kept  in  this  original  positkni 
for  if  we  conceive  the  top  divided  into  two  equal  parti  A 
and  B,  by  a  plane  passing  through  the  line  x  c,  and  suppiHl 
that  at  any  moment  during  its  spinning  the  connexion  be* 
tween  these  two  parts  were  suddenly  dissolved,  then  wooH 
any  point  in  the  part  a  fly  off  with  the  given  force  in  thi 
direction  of  the  tangent,  and  any  corresponding  point  il 
the  part  b  with  an  equal  force  in  an  opposite  directioBi 
whilst,  therefore,  these  two  parts  remain  connected  tog» 
ther,  during  the  spinning  of  the  top,  these  two  equal  wai 
opposite  forces  a  and  b  will  balance  each  other,  and  the  tq 
will  continue  to  spin  on  its  original  axis.  Having  thw 
shown  that  the  rotatory  or  centrifugal  force  can  never  meki 
the  top  rise  from  an  oblique  to  a  vertical  position,  I  iInI 
proceed  to  explain  the  true  cause  of  this  change,  and  I  inrt 
you  will  be  satisfied  that  it  depends  upon  the  blontiMM  d 
the  point.  Let  a  b  c  be  a  top  spinning  in  an  obHqiM  pal* 
tion,  terminating  in  a  very  s>\\0Tt  !^oint  with  a  hemiqpheriMi 
shoulder  pom.    It  is  evideoX. \)assX,\xi V^^c9ui^>&Dfttii9il 


1 


ntspia  upoD  a,  tlieend  of  tW  ii^  ssm  x«.lMK«pi«  r.  a 

fsiai  in  the  circle  r  M  h>  wVA  tk  (mt  i  r  ■  •  Mi^HaL 

bstead.  tli««fore.  of  rprotriag  wfum  a  fiwi  ^i4  Mrtiavy 

JPBiot,  the  top  will  roJl  round 

b  bluDt    poiat.   witii    Terr 

nosiderable    Irictioa.     titt 

brce  of  which  may  be  m- 

Rsented  bf  a  line  o  r  tn  ^  y 

^ht  anglte  to  the  floor  if,  «  \ 

iBd  to  Ihe  spheric*]  end  (/ 

be  peg  of  the  top :  no«   it     -* ' — 

I  the  action  of  tJiit  Saa  e.  f 

gf  its  preasure  oo  otte  t 
ftke  blunt  punt  of  Ike  I 

^h  cauaes  it  to  ne  «-     Pmri«cc 

bline  or  till  it  weefai  i  ••  «paM(«  d^aw 

fe  line  c  T  perpettdicah  ■«  i  ^  «rf  *«  f'n'U 

bit;  sod  then,  by  aiwohffwat  Mna,  Ac  fae  t c  «iR 
represent  that  part  of  the  fnetiaa  «1k&  pnaa  al  r*^ 
i^ngles  to  the  axis,  so  at  gratfoslh'  to  rsHe  K  n  a  *eraea] 
ion;  in  which  opentioc  llw  cirefe  r  m  ^aOmOj  i^m- 
■tatbes  by  the  af^nnch  of  the  poiac  r  to  a.  w  tfe  axii  b- 
flOOKa  more  perpendieular,  aid  Ttakhw  «bes  tte  potu  r 
ennddes  with  the  point  a.  tku  if  to  i^,  when  iIm  tnp  ^t 
nrived  at  its  vertical  poHtion.  where  it  will  eoniiMe  ir. 
A^,  without  much  frictioo,  or  any  otber  rfiftoHnv  fom. 
ailil  it*  loCatory  motion  Uik,  aJid  it*  mCt  i*  Uuieiii  lo  ilit 
nrth  b*  the  force  of  graniy."' 

"  I  liimi  I  nndentand  it,'*  taid  Toih,  '-ahboogh  I  bare 
MBe  doubt  abont  it ;  bat  if  you  woold  be  m  kind  aa  to 
give  me  ihe  demonstration  in  wiiditg,  I  viQ  dilifrently 
(.Mody  it." 

"  Host  readily,"  said  Mr.  Seymour.  ■'  Indeed  I  caoooi 
'Opect  that  you  should  comprehend  «o  difficult  a  •ubject 
flnAoat  the  most  patient  inveatigaiioa  ;  and,  in  the  preMdit 
HUe  ot  joar  kaovledg&,  I  am  compelled  to  omit.  "dan.  Tfe\a- 
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tion  of  several  very  important  circumitances,  to  wl 
may,  hereafter,  du«ct  your  attention.  When,  for  ins 
you  have  become  arajuainted  with  the  elements  of 
nomy,  I  shall  be  able  to  shon  you  that  the  gyration 
top  depends  upon  the  same  principles  as  the  precesi 
the  equinoxes."  (24) 


CHAPTER    IX, 


;  ncAC^u  *mjCt.*it% 


IDOT-BILL.  —  THE  G*Ji. 
■tCUnClL  FOVEBS.  —  THE  i"T»&.— 
KCIRISEOF  OeOU^TIOS.— CAULCl/t 
NTUnL— Ul  ECTZRBTIK  LCTIEE.— : 
1UE  VmT  Ii*JOB  aSAFVEU- 


I  llbe  game  of  Tnp  ajtd  Hal}.  detemmKfl,  m  uhm\,  Vi 
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view  he  hastily  sketched  a  diagram,  and  proceeded  with  it 
to  the  scene  of  sport. 

''  Now,  Tom,  let  me  see  how  &r  you  have  profited  by 
our  late  conversation.  I  have  some  questicms  to  ask  you 
about  the  action  of  your  Trap  and  Ball,"  said  his  &ther. 

^'  I  do  not  suppose  ihete  is  much  philosophy  in  the 
game,"  observed  Tom. 

"  Of  that  we  shall  judge  presently. — Can  you  tell  me 
the  direction  which  the  ball  takes  after  it  flies  from  the 
spoon  of  the  trap,  in  consequence  of  the  blow  of  the  bat 
upon  the  trigger  ?  " 

^'  It  flies  upwards,  to  be  sure,  and  allows  me  to  strike  it 
with  my  bat,"  answered  the  boy. 

"Very  true;  but  at  what  angle? — ^I  see  you  hesitate ; 
look  therefore  at  the  diagram  I  have  prepared,  and  attend 
to  my  explanation  of  it." 

Mr.  Seymour  produced  the  sketch  which  we  here  pre- 
sent to  our  readers. 


\  E 


"  A  B  represent  the  spoon  and  trigger  in  their  quiescent  ^= 

position.     Upon  striking  the  end  b  with  the  bat,  they  are  "' 

brought  into  the  position  c  d.     The  spoon  will  thus  have  -iJ 

described  the  small  arc  a  c,  when  it  will  be  suddenly  stopped  ^ 

by  the  end  of  the  trigger  d   coming  into  contact   with  -^^ 
the  shoe.     The  motion  of  the  ball,  however,  will  not  be 
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arrested,  and  it  will  consequently  be  projected  forward  out 
of  the  q)oon." 

'^  Exactly,"  exclaimed  Louisa,  ^'  in  the  same  manner  as 
the  shilling  flew  off  the  wine-glass,  or  a  person  on  a  gal- 
loping horse  would  be  thrown  over  the  head  by  its  suddenly 
stopping/* 

"  I  thank  you,  Louisa ;  your  memory,  I  perceive,  has 
not  suffered  from  the  drenching  you  received  from  the 
water-cart  ;*— but  can  you  tell  me,"  continued  Mr.  Sey- 
mour, ^'the  direction  which  the  ball  will  take  after  its 
release  firom  the  spoon  ?  " 

This  was  a  step  beyond  Louisa's  knowledge,  and  her 
father,  in  order  to  assist  her,  begged  her  to  consider  in 
what  direction  it  was  moving  hrfore  it  left  the  spoon. 

"  You  have  just  told  us,"  said  Tom,  "  that  it  described 
an  arc,  or  portion  of  a  circle." 

"  Very  well,"  said  Mr.  Seymour ;  **  and  did  not  the  phi- 
losophy of  your  sling  teach  you  that,  when  a  body  revolv- 
ing in  a  circle  is  suddenly  disengaged,  it  will  fly  off  in  a 
right  line  in  the  direction  in  which  it  was  moving  at  the 
instant  of  its  release  ? — the  ball  therefore  will  describe  the 
tangent  c  e." 

"  It  is  all  clear  enough  to  me  now,"  said  Tom,  evidently 
vexed  that  he  had  overlooked  a  principle  which  had  been 
80  lately  explained  to  him  by  the  action  of  his  sling. 

"  I  now  see,  too,"  added  Tom,  "  why  the  ball  seldom 
flies  off  at  the  same  angle  in  every  trap." 

"  That,"  said  his  father,  "  must  of  course  depend  upon 
the  extent  of  the  arc  described  by  the  spoon,  and  which 
will  of  course  vary  in  different  traps." 

"  Before  we  conclude  the  subject,  let  me  ask  you  whe- 
tiier  there  is  not  some  one  point  in  the  bat,  at  which  you 
can  most  effectually  strike  the  ball  ?  " 

**To  be  sure,''  answered  Tom,  "in  the  same  way  that 

*  See  page  66. 
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there  is  a  point  in  my  hoop-stick  at  which  I  can  g^ve  the 
strongest  blow — and  that  point  is  termed  the  Centre  of 
Percussion." 

**  Enough,"  said  Mr.  Seymour ;  "  see,  here  comes  this 
vicar." 

True  to  the  hour  appointed,  did  Mr.  Twaddleton  make 
his  appearance,  just-at  the  conclusion  of  the  discusnoQ 
above  described ;  and,  as  he  approached  the  party,  Louin 
observed  that  he  was  carrying  a  canvass  bag  in  his  hand. 

"What  have  you  there?"  asked  Mr.  Seymour:    "• 
sack  of  sugar-plums  ?  " 

"  'No,  no ;   spheres  of  larger  diameter.     Here,"  said  tbe 
vicar,  as  he  opened  his  bag,  "  is  a  foot-ball  for  you,  Tom; 
and  here  is  a  hand-ball  for  you,  Louisa."    He  then  pie-  i 
sented  each  of  the  other  children  with  a  similar  preseDt,  ; 
exclaiming —  \ 

*^  ^  Nemo  ex  hoc  numero  mihi  non  donatus  abibit/* 

ft 

as  Virgil  has  it." 

"  Perhaps,"  said  Mr.  Seymour,  "  you  will  enhance  the 
value  of  this  favour  by  giving  us  an  antiquarian  history  at ' 
the  ball,  which  will  be  very  acceptable  to  us  at  this  time^j 
as  we  have  just  concluded  a  philosophical  inquiry  upon  tbit  • 
subject."  1 

To  this  request  the  vicar  readily  assented,  and  proceeded] 
as  follows: —  ■ 

"  The  Greeks  appear  to  have  played  with  four  kinds  o^ 
ball :  viz.  the  little  ball,  the  great  ball,  the  empty  htlSt 
((T(f)dipa  KEvri),  which  was  blown  up  with  air,  like  our  fooH/^ 
ball,  and  the  leathern  ball  {KwpvKoy),  which  was  suspendejjl 
from  the  ceiling,  and  stuffed  with  bran  or  sand,  as  thoio 
who  tossed  it  were  robust  or  delicate.  The  Bomanti** 
continued  the  vicar,  "  had  also  four  kinds  ofpiksy  or  belK* 
the  follis,  a  large  ball  made  of  leather  and  blown  up  wi 

*  "  Not  one  amongst  you  ihaW  dei^oxi WCim>\>\. «.  ^f^ -&om  me.'*— i0M 
F.  305. 
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air,  like  our  foot-ball ;  the  larger  kinds  of  which  were 
struck  with  the  arm,  the  smaller  ones  with  the  fist.  Sue- 
tonius tells  us  that  Augustus  Caesar  greatly  delighted  in 
the  amusem^it ;  and  in  truth  it  was  a  glorious  sport,  an 
exercise  equally  adapted  for  the  young  and  old;  or,  as 
Martial  has  it, — 

'  FoUe  debet  pueros  ludere,  folie  senes.' "  * 

"And  yet,"  said  Mr.  Seymour,  "neither  Horace  nor 
Virgil  played  at  it ;  do  you  not  remember  the  lines  in  the 
fifth  satire  ? — 

'  Liisiun  it  Maecenas,  dormitum  ego  Virgiliusque ; 
Namque  pila  lippis  inimicam  et  ludere  cmdis.* "  f 

"  Many  thanks,  Mr.  Seymour,  many  thanks  for  brushing 
up  my  recollection ;  but  I  am  a  little  doubtful  about  the 
game  at  which  Maecenas  played  at  Capua :  I  have,  by-the- 
by,  lately  read:(  an  account  of  a  peculiar  game  of  ball  for 
which  the  city  of  Sierra  is  celebrated,  and  it  is  supposed  to 
be  that  referred  to  by  Horace — *  It  is  played  in  the  foss, 
which  has  a  very  high  wall,  and  it  is  not  unlike  a  tennis- 
court  ;  the  ball  is  very  large,  and  appears  to  be  inflated 
with  air;  the  arm  is  defended  by  a  wooden  guard  or 
shield ;  at  certain  periods  of  the  game,  one  of  the  players 
runs  down  a  spring-board,  and  throwing  the  whole  of  his 
weight,  momentum,  sLnd  strength  upon  the  ball,  as  it  is 
thrown  towards  him,  he  strikes  it  to  an  astonishing  dis- 
tance.' The  second  kind  of  ball,"  continued  the  vicar, 
**  was  termed  trigonalisy  which  is  conjectured  to  have  been 
nearly  the  same  as  our  tennis-ball.     It  derived  its  name 

♦  lib.  xiv.  epig.  43. 

t  "  Maecenas  goes  to  tennis,  hurtful  game 
To  a  weak  stomach,  and  to  tender  eyes ; 
80  down  to  sleep  with  Virgil,  Horace  lies." — Francis. 
Honioe  suffered  £rom  weak  eyes,  and  Virgil  from  shortness  of  breath ; 
n  that  Maecenas,  when  sitting  between  them,  used  to  say  that  "  he  was 
ktoera  tears  and  »ghs*'' 

t  *Two  Hundred  and  Nine  Days,'  or  *The  Journal  of  a  Traveller 
•  the  Continent,'  by  Jefferson  Hogg.  London,  1827. 
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from  the  position  of  the  three  persons  who  played  with  it ; 
they  were  placed  in  a  triangle,  and  alternately  caught  and 
tossed  the  ball,  and  he  who  first  let  it  fidl  to  the  ground 
was  the  loser.  The  third  kind  of  ball  wajs  the  paganicOj 
as  being  much  used  in  country  villages.  Some  authors 
state  it  to  have  been  constructed  of  leather  and  stuffed  with 
feathers,  while  others  conjecture  it  to  have  been  a  large 
kind  of  follis.  The  fourth  was  the  harpastum ;  a  small 
ball,  so  called  because  the  gamesters  endeavoured  to  snatch 
it  from  each  other.  The  ball  was  thrown  unexpectedly  to 
some  one  of  the  players,  and  he  as  unexpectedly  threw  it 
at  another ;  hence  it  caused  a  variety  .  of  anxious  and 
watchful  movements.'* 

"  It  seems,"  observed  Louisa,  "to  be  a  sport  better 
adapted  to  boys  than  girls." 

"  In  that  supposition  you  are  quite  mistaken,"  replied 
the  vicar ;  "  on  the  contrary,  the  hand-ball  would  seem  to 
have  been  originally  a  female  sport,  for  Homer  has  re- 
stricted the  pastime  to  the  princess  and  youn*g  maidens  of 
Corcyra;  at  least,  he  has  not  mentioned  its  ever  having 
been  practised  by  the  men ;  but  upon  this  point  critics 
differ. 

*  O'er  the  green  mead  the  sporting  virgrins  play, 
Their  shining  veils  unbound;  along  the  skies, 
Toss'd  and  re-toss'd,  the  ball  ineessant  flies.* "  * 

Mr.  Seymour  said  that,  as  the  vicar  had  satisfied  them 
of  the  high  antiquity  of  the  ball,  he  hoped  he  would  now 
afford  them  some  information  respecting  its  use  in  Eng- 
land. 

''The  game  of  hand -ball,"  said  the  vicar,  "  called  bj 
the  French  palm-plat/,  because  the  exercise  consistec 
originally  in  receiving  the  ball,  and  driving  it  back  agaii 
with  the  palm  of  the  hand^  was  formerly  a  favourite  pas 
time  among  the  youth  of  both  sexes ;  and  in  many  parts  a 

*  Pope's  Odyssey,  lib.  v. 
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the  kingdom  it  was  customary  for  them  to  play  at  this 
game  during  the  Easter  holidays  for  tansy  cakes.  In 
ancient  times,  the  mayor  and  aldermen  of  Newcastle  used 
to  go  in  state  at  the  feasts  of  Easter  and  Whitsuntide,  to  a 
little  mall  of  the  town,  to  witness  this  game.  It  was  ori* 
gioally  played  with  the  naked  hand ;  then  with  a  glove, 
which  in  some  instances  was  lined ;  afterwards,  cords  and 
catgut  strings  were  bound  upon  the  hand  to  make  the  ball 
rebound  more  forcibly." 

"  That  custom,"  observed  Mr.  Seymour,   "  doubtless, 
gave  origin  to  the  rackeV^ 

"  It  did,"  replied  the  vicar ;  "  and  the  places  where 
this  game  was  played  were  called  tennis-courts,  and  the 
game  itself  obtained  the  name  of  tennis,  from  the  French 
word  tenez^  (take  it,  hold  it),  frequently  used  during  the 
exercise.  The  pastime,  I  believe,  was  introduced  amongst 
our  ancestors  about  the  year  1222,  the  sixth  year  of  Henry 
III.,  by  persons  of  superior  rank  and  family,  who  erected 
courts  or  oblong  edifices  for  the  performance  of  the  exer- 


*     » 

CISC. 


"  I  long  to  hear  something  about  foot-ball,"  exclaimed 
Tom. 

"  That  is  a  pastime,"  said  the  vicar,  "  which  was 
formerly  in  great  vogue  in  England,  but  of  late  years  it 
has  ^len  into  disrepute,  having  apparently  merged  in  the 
more  popular  game  of  cricket,'\  It  derives  its  name,  as  you 
may  suppose,  from  the  circumstance  of  the  ball  being 
driven  by  the  foot,  in  preference  to  the  hand.  When  a 
natch  is  made,  two  parties,  equal  in  numbers,  take  the 

^  This  e^rmology  has  been  disputed,  and  it  has  been  said  that  the 
Ming  or  keeping  possession  of  the  ball  is  no  part  of  the  game  ;  for, 
Mag  the  play,  the  ball  is  in  continual  motion,  or  passing  from  one  to 
•■other.  Others  seek  the  etymology  of  the  name,  and  the  origin  of 
fte  game,  in  a  place  in  France  called  Tennois ;  or,  by  a  change  of  one 
fetter,  Sennois,  in  the  district  of  Champagne,  where  balls  were  first 
■ttde,  and  the  game,  as  it  is  said,  first  introduced. 

t  CricAet,  from  a  Saxon  word  signifying  a  stick. 
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field,  and  stand  between  two  goals,  which  K 
distance  of  eighty  or  a  hundred  yards 
The  ball,  which  is  ccmimonly  a  blown  blai 
leather,  is  delivered  in  the  midst  of  the  g 
object  of  either  party  is  to  drive  it  throi^ 
their  opponents,  by  which  ihe  game  b  « 
of  the  performers  are  best  displayed  in 
fending  the  goals,  whence  the  paslime  iii  d 
called  a  goal,  than  a  game  at  foot-ball. 
defence,    the  exercise   becomes   exceeding 
players  kick  eacli  other's  shins  without  tbel 
and   this   occasioned  James  I.  to  speak  J 
'  meeter  far  laming  than  making  able  tkem 

"  I  believe,"  said  Mr.  Seymour,  "  that  W 
ttfgoffis  stilt  much  practised  in  Scotland.! 

"  It  is,"  replied  the  vicar.    "  In  the  11 
the  Latin  name  eambuca.  a  crooked  club, 
plied  to  this  pastime,  because  it  n 
instrument.     The  bat  was  also  styled  i 
being  bent :  and  lieiice  the  gtune 


"  And  how  is  it  played  ;■"'  asked  Tom. 

"  It  is  played  on  a  smooth  common,  1 
two  small  hard  balls,  with  the  bandy  I  ii 
into  very  distant  holes  in  the  ground,  i 
and  nine  inches  over :  and  the  party  n 
into  these  holes  with  tlic  fewest  strokes  ia^ 

"  Tou  have  omitted  to  speak  of  that  | 
the  reign  of  Charles  II.,  called  Pall  Jfo^ 
Seymour, 

"  I  thank  you  for  reminding  mt 
in  a  vista,  now  bearing  the  name  of  the  J 
Park,  at  the  end  of  ivhich  stood  a  pole,  v 
pended  from  an  aim  at  its  top,  througk  wh 
to  be  driven." 

"  But  come,"  stud  Mr,  Se^in(»ii,"%ift\iq 
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of  our  dinner ;  the  children  must  require  some  refreshment. 
I  am  not,  my  dear  vicar,  one  of  those  philosophers  who 
believe  that  play  was  invented  by  the  Lydians*  as  a  remedy 
against  hunger ;  nor  do  I  subscribe  to  the  opinion  of  the 
elder  Scriblerus,  that  it  was  on  such  an  account  wisely 
contrived  by  Nature,  that  children  who  have  the  keenest 
appetites  should,  at  the  same  time,  be  those  who  are  most 
addicted  to  sport" 

"  Whether  you  believe  or  not  that  the  Lydians  invented 
sports  shall  not  be  a  subject  of  contest  between  us,"  said 
the  reverend  antiquary ;  "  but,"  continued  he,  "  one  thing  is 
quite  certain,  that  the  Lydian  games  were  at  first  called 
Lydi  by  the  Romans ;  and  afterwards  by  corruption  Ludi ; 
a  presumption  I  must  needs  say  in  favour  of  the  Lydian 
daim.  But  enough  of  this ;  to  what  do  you  propose  we 
ahould  next  turn  our  attention  ?  I  doubt  not  you  have  some 
new  sport  for  our  recreation  as  well  as  our  instruction," 
added  the  vicar. 

"  We  will,  if  you  please,  attend  the  children  to  their  see- 
saw^ which  the  gardener  has  lately  constructed  for  them,*' 
said  Mr.  Seymour. 

The  party  accordingly  walked  to  the  grove,  in  which  a 
plank  had  been  placed  across  a  wooden  post ;  and  upon 
which  Tom  and  John  had  been  riding  for  some  time  in  the 
earlier  part  of  the  morning.  The  boys  again  mounted  their 
new  hobby ;  and,  after  amusing  themselves  for  some  minutes, 
Mr.  Seymour  desired  them  to  stop,  in  order  that  Tom  might 
explain  the  principle  upon  which  the  see-saw  acted.  Tom 
relied,  that  he  was  not  aware  of  any  principle  which  could 
apply  to  riding  on  a  plank. 

"  Have  I  not  often  told  you,  my  dear  boy,  that  the  prin- 
ciples of  Natural  Philosophy  may  be  brought  to  bear  on 
the  most  trivial  acts  of  life?     Listen,  therefore,  and  you 

*  Herodotus  speaks  of  the  inhabitants  of  Lydia  having  successfully 
^recourse  to  gaming  as  a  partial  substitute  tor  food,  during  a  famine 
tf  many  years'  continuance. 
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shall  find  that  your  present  amusement  teems  with  instnic 
tion.  Tou  are  already  well  acquainted  with  the  nature  an< 
operations  of  the  centre  of  gravity;  tell  me,  therefore 
whereabouts  it  lies  in  the  plank  upon  which  you  are  riding.' 

'^  I  should  think/'  replied  Tom,  '^  that  in  this  instance 
the  centres  of  gravity  and  magnitude  must  coincide,  or  be 
very  nearly  in  the  same  point." 

"  The  centre  of  gravity  must,  as  you  say,  be  very  nearly 
in  the  middle  of  the  board ;  and  if  that  be  the  case,  you 
will  allow  that,  supposing  those  who  ride  upon  it  are  of 
equal  weight,  the  plank  must  be  supported  in  the  centre  to 
make  the  two  arms  equal ;  but  you  and  John  are  of  unequal 
weight,  so  that  you  perceive  the  plank  must  be  drawn  a 
little  farther  over  the  prop  to  make  the  arms  unequal ;  and 
John,  who  is  the  lighter,  must  be  placed  at  the  extremity 
of  the  longer  arm.  Thus  arranged,  you  will  exactly  balance 
each  other ;  and  as  each  of  you,  on  your  descent,  touches 
the  ground  with  your  feet,  the  reaction  affords  you  a  spring, 
which  destroys  the  equilibrium,  and  enables  you  to  oscillate 
in  arcs  about  the  centre  of  motion." 


"  Do  we  then  describe  the  arcs  of  a  circle  as  we  ascend 
and  descend  ?" 
"  Undoubtedly  you  must.    Look  at  this  diagram,"  said 
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Mr.  Seymour,  "  and  you  will  see  at  once  that  ihe  plank  can 
only  move  round  its  cenlre  of  motion  ;  for  Jiow  could  you 
riie,or  your  brother  fall,  perpendicularly  in  a  straight  line? 
Tou  must,  in  rising,  and  he,  in  descending,  describe  arcs 
rf  your  respective  circles.  It  is  equally  evident  that  liis 
idocity  must  be  very  superior  to  yours ;  for,  if  you  could 
swijig  quite  round,  you  would  each  nomplete  your  respective 
cJTcles  in  the  same." 

"  It  would  really  appear  so, "said  Tom;  "and  I  have 
mjself  observed  that  the  lighter  person  has  the  better  ride, 
■a  he  moves  both  farther  and  quicker,  anil  I  now  understand 
the  reason  of  it ;  it  is  because,  being  farther  from  the  centre 
of  motion,  he  describes  a  larger  arc." 

"The  greater  velocity  with  which  your  little  brother 
B»ve9,  renders  hU  momentum  equal  to  yours.  You  have 
fte  most  gravity,  he  the  greatest  velocity ;  so  that,  upon 
Ae  whole,  your  momenta  are  equal ;  for  you,  no  doubt,  re- 
member thatmomentum  is  weight  multiplied  into  velocity." 
You  have  here  then  a  striking  instance  of  mechanical  ad- 
Viutage  gained  by  oppasing  motion  to  matter,  or  velocity 
to  weight :  for  I  think  you  will  readily  admit,  that,  without 
lie  aid  of  the  plank,  your  little  brother  could  never  have 
wistd  you  from  the  ground," 
"That  is  clear  enough,"  said  Tom. 
"The  plant,  then,  thus  arranged,"  continued  his  father, 
"(wnstitutes  what  has  been  termed  a  mechanical  power,  to 
wMch  the  name  o^  lever  has  been  given  ;  it  is  not,  however, 
iBj  intention  at  present  to  enter  into  the  history  of  these 
powers,  of  which  there  are  sis  distinct  kinds ;  the  one  pre- 
wn*d  to  you,  in  the  instance  of  the  seesaw,  is  perhaps  the 
Bosi  simple,  and  not  the  least  important  of  them," 

i"  It  is  very  curiouSj"  observed  the  vicar,  "  to  reflect  upon 
•liat  a  simple,  and  apparently  trifling  fact,  the  powers  of 
tniliied  man  may  be  said  to  depend.  The  single  truth  you 
lue  just  announced,  of  making  velocity  a  compenaation 
•  seepage  61. 
»2 
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for  weight,  has  supplied  his  weak  ami  with  the  means  d 
controlling  the  very  elements."  (24) 

"  It  is  very  true,"  said  Mr.  Seymour ;  "  and  we  might  gn 
so  far  as  to  say  that,  had  it  been  the  will  of  the  Almigiit) 
Creator  of  the  universe  to  have  withheld  from  matter  thai 
property  which  we  have  been  discussing,  man  must  havi 
remained  the  most  helpless  and  forlorn  of  his  creatures.  1 
now  propose,"  added  Mr.  Seymour,  "to  accompany  til 
children  to  their  swing ;  the  present  is  a  suitable  oppov* 
tunity  for  giving  them  some  idea  of  the  doctrine  of  oedlliii 
tion,  or  the  theory  of  the  pendulum." 

"  Let  us  proceed,  then,  to  the  Icarian  Game^^  exclaimfli 
the  vicar. 

As  the  party  walked  along,  Mr.  Twaddleton  explaindl 
the  meaning  of  the  above  allusion,  with  which  the  roMkl 
will  be  hereafter  made  acquainted.  The  children  had  ooriii 
menced  the  sport,  and  Mr.  Seymour  informed  Tom  mA 
Louisa,  who  were  attentively  watching  the  motions  of  thi 
swing,  that  its  vibrations,  like  those  of  the  pendulum  of  % 
clock,  were  produced  by  its  effort  to  fall,  from  the  force  d 
gravity,  and  its  power  of  ascending  through  an  arc  simOtt 
and  opposite  to  that  through  which  it  has  descended,  firaii 
the  momentum  acquired  during  its  descent. 

"  Like  the  bandilor,  I  suppose,"  said  Louisa. 

"  Exactly,  my  dear,  that  is  a  very  good  comparison ;  ftl 
as  the  bandilor,  having  descended  along  the  string  bj  H 
gravity,  acquires  such  a  momentum  as  to  enable  it  toaaoad 
the  same  string,  and  thus,  as  it  were,  to  wind  itself  up  ;  dj 
does  the  pendulum  or  swing,  during  its  descent,  acqairoii 
force  that  carries  it  up  in  an  opposite  at'c  to  an  equal  h<wg^ 
as  that  from  which  it  had  fallen.  But  tell  me,  Todj 
whether  you  have  not  discovered  that  the  motion  of  y«N| 
new  swing  differs  from  that  which  you  experienced  in  j^ 
former  one?"  I 

"  The  ropes  of  our  present  swing  are  so  much  longer  tf 
those  which  we  formerly  used,  that  the  motion  is  n 
/i/easacter." 
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"  Is  that  all  ?"  said  Mr.  Seymour.  "  Have  you  not  ob- 
served that  you  also  swing  much  slower?" 
"I have  certainly  noticed  that,"  said  Tom. 
''  It  is  a  law  which  I  am  desirous  of  impressing  upon 
jnor  memory,  that  the  sliorter  the  pendulum,  ur  ^wiug,  the 
qnicker  are  its  motions,  and  vice  ixrad;  indeed,  there  is  an 
taUkblished  relatiou  between  the  velocity  and  the  length, 
wbich  I  shall  hereafter  endeavour  to  explain  to  you.  Galileo, 
Ik  celebrated  philosopher,  and  mathematician  to  the  Duke 
i)f  Florence,  accordingly  proposed  a  metltod  of  ascertaining 
tlie  heightof  thearchedceilingof  achurch  by  the  vibrations 
uf&  lamp  suspended  from  it.  The  solution  of  the  problem 
was  founded  on  the  law  to  which  I  have  Just  alluded,  but 
which  involves  mathematical  considerations,  with  wliich  it 
1  i)  iiot  Diy  present  intention  to  perplex  you.  Now  it  is 
\  Ieoowu  that,  in  the  latitude  of  London,  a  pendulum,  if  39 
s  and  two  tenths  in  length,  will  vibrate  seconds,  or 
!  60  swings  in  a  minute ;  by  observing,  therefore,  how 
1  the  pendulous  body  deviates  from  this  standard, 
nay,  by  tiie  aiiplicatiim  of  tite  appropriate  rule,  find 
ite  tengtii ;  if  the  distance  from  the  Iwttom  of  the  lamp 
to  the  pavement  be  then  measured,  which  may  be  done 
neans  of  a  stick,  and  added  to  the  former  result, 
the  sum  will  ^ve  the  height  of  the  arch  above  the  pave- 
1 ;  but  I  will  show  you  tlie  experuneiit  the  next 
we  go  into  Overton  church ;  the  vicar  can  tell  us 
tie  exact  heiglit  of  the  roof,  and  1  will  try  how  nearly 
ka  approach  the  truth,  by  observing  with  a  stop- 
wMch  how  many  seconds  one  vibration  of  the  chandelier 
continues," 

"But,  papa,  why,  surely  the  duration  of  its  vibration  must 
liepend  upon  the  force  which  you  may  hapjien  to  give  to 
tie  chandelier?" 

"  Not  in  the  least ;  and  this  brings  us  at  once  fo  the 
wnsifleration  of  llie  most  curious  and  important  SbjA  m  \\« 
'Kiim' of  the  pendulum,  and  for  a  knowledge  oiw^iitk^'- 
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are  also  indebted  to  GalHeo.*  It  is  termed  the  uoekrtmmui\ 
property,  or  that  by  which  all  its  vibrations,  whether  great 
or  small,  are  performed  in  exactly  the  same  period  of  ti™f> ; 
but  that  you  may  be  better  able  to  comprehend  this  subject, 
attend  to  the  diagram  which  I  have  prepared  for  your  in- 
struction. Suppose  that  the 
swing  or  pendulum  a  b  beraind 
to  c,  it  will,  in  effect,  be  raised 
the  perpendicular  height  b  c^ 
and  in  &lling  will  describe  tke  '^ 
arc  c  B ;  and,  in  the  point  b,  it 
B  will  have  that  velocity  wlfieh 

is  acquired  by  descending  through  c  B,or  by  a  body  fiilling 
freely  through  the  perpendicular  c  e.  This  velocity  will  be 
sufficient  to  cause  it  to  ascend  through  an  equal  arc  B  b, 
to  the  same  height  from  whence  it  fell  at  c ;  and  since  the 
times  of  ascent  and  descent  are  equal,  it  will  describe  both 
these  arcs  in  exactly  the  same  space  of  time.     Having  lost 
all  its  motion  at  d,  it  will  again  begin  to  descend  by  its  own 
gravity ;  and  in  the  lowest  point  b  it  will  acquire  the  eame 
velocity  as  before,  which  will  cause  it  to  re-ascend  to  c ; 
and  thus,  by  ascending  and  descending,  it  will  perform 
continual  vibrations  in  the  circumference  c  B  d  ;  and,  were  it 
not  for  the  resistance  of  the  air,  and  the  friction  at  the  centm 
of  motion  a,  the  vibrations  would  never  cease ;  but  from  tbee^ 
obstructions,  though  small,  it  happens,  that  the  velocity  of  ths 
mass  of  matter  at  B  is  a  little  diminished  in  every  vibration  ; 
and  consequently  it  does  not  return  precisely  to  the  auaB  ' 
points  c  or  d,  but  the  arcs  described  continually  beoooi  t' 
shorter  and  shorter,  till  at  length  they  grow  insensible ;  and  i 
yet  the  very  same  time  is  required  for  the  performance  tt  J 
the  shorter  as  the  longer  arcs ;  for,  although  in  the  one 


*  This  discovery  was  published  at  Paris,  in  a  treatise  called  *^  L'  Vt^ 
du  Cadran^  ou  de  VHarloge  Physique  Universelle"  in  the  year  1639 ;  fro) 
which  may  be  dated  the  inventioTi  of  \3ii^'^w^\x\\HA. 
t  Compounded  of  the  Greek.  "wotdaTa^,  «;^,%sA>}«m  ^Qaui, 
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excellent  friend  expressed  at  this  discoverjy 
mpur  immediately  accompanied  Mr.  Twi 
Lodge,  to  congratulate  the  major,  and  to 
rangements  as  might  expedite  the 
Park,  and  the  consequent  introduction  of  a 
neighbourhood  of  Overton,  from  whose  society- 
anticipated  the  highest  satisfaction. 

At  the  same  time  Mrs.  Seymour  hastened 
letter  to  Miss  Yillers,  in  order  to  solicit 
presence  at  Overton  Lodge. 


Chf,S.  MADE   SCIESCE   K  EAESEST.  1G9 


h  mr  last  chapter  we  left  Mr.  Seymour  and  his  reverend 
friend  on  tiieir  way  to  Ivy  Cottage ;  it  is  only  necessary  to 
f  Rate  that  the  major  received  them  with  tliat  satisfaction 
[  and  graiitude  which  the  nature  of  their  visit  could  not  fail 
^produce.  Plans  were  proposed,  and  arrangements  con- 
duded,  for  the  furtherance  of  the  object  we  have  announneA  •, 
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in  short,  in  the  brief  spax^  of  an  hour,  the  major  had  deter- 
mined the  course  of  his  future  life,  and  had  framed  schemes 
of  happiness,  and  visions  of  domestic  peace,  which  he  im- 
patiently sought  to  realize.  The  vicar  was  detained  by  the 
major,  but  Mr.  Seymour  quitted  Ivy  Lodge  and  returned 
to  his  family.  He  found  the  children  engaged  at  playing 
at  marbles.  Tom  was  displaying  to  his  sisters  many  in- 
stances of  his  adroitness  and  skill  in  shooting  at  and  hitting 
marbles. 

"  Why,  Tom,"  exclaimed  Mr.  Seymour,  "  how  came  you 
possessed  of  such  a  multitude  of  marbles  ?  " 

''  By  luck ;  good  luck,  papa ;  I  won  them  all  before  the 
holidays;  and  I  can  assure  you  that  my  schoolfellows 
acknowledge  me  as  one  of  the  best  players  at  ring-taw  is 
the  school." 

''  Justly,  then,  has  your  merit  been  rewarded,"  said  the 
father.  "  Have  you  not  read  of  the  skilful  Boman,  who 
could  blow  peas  through  a  quill,  and  deposit  them  with 
such  nicety  on  the  point  of  a  pin,  placed  at  some  distance, 
as  rarely  to  miss  his  aim  ?" 

"  And  what  was  his  reward  ?"  asked  Tom. 

"  A  bushel  of  peas,  my  boy,  which  the  emperor  com- 
manded to  be  presented  to  him.  But  do  not  misunderstand 
me :  far  be  it  from  my  wish  to  disparage  your  skill ;  what- 
ever we  undertake,  we  should  endeavour  to  accomplish ;  I 
am,  therefore,  well  pleased  to  find  that  you  can  play  at 
marbles  with  so  much  success." 

"  I  wonder  who  invented  marbles,"  said  Tom. 

"  That  question,  my  dear,  must  be  addressed  to  Mr. 
Twaddleton,  who,  I  have  no  doubt,  will  inmiediately  answer 
it." 

Scarcely  had  these  words  been  spoken,  when  their  *  Pidm 

Achates '  appeared  on  the  lawn.     Mr.  Seymour  informed 

him  of  the  subject  of  their  conversation,  and  added,  tint 

he  had  just  told  the  chWdreiv  he  was  sure  he  would  readily 

answer  their  question. 
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"Not  SO  readily  as  you  may  imagine,"  replied  the  vicar; 
''but  I  will  tell  you  all  I  know  upon  the  subject.  It 
^ipears  to  be  a  very  ancient  game ;  for  if  ia  slated  by 
&ietonius,  that  Augustus,  when  a  youth,  spent  many  honrs 
ID  the  day  in  playing  with  little  Moorish  boys  '  earn 
Mcibus,'  that  is,  with  nuts,  which  appear  to  have  been  then 
Bsed  in  the  very  way  in  which  you  now  play  wiih  your 
narbles.  In  later  times,  round  atones,  picked  out  of  gravel, 
were  introduced  for  this  purpose.  The  marbles  which  you 
WW  hold  in  your  hand  are  substitutes  of  still  more  modem 
mvention.  The  best  of  them  are  imported  from  Holland, 
where,  as  I  have  been  informed,  they  are  manufactured  by 
grinding  fragments  of  alabaster  and  of  other  stones,  in  an 
iron  mill  of  a  peculiar  construction,  in  which  there  are 
Bereral  partitions  furnished  with  rasps,  which  turn  with 
gnat  velocity,  by  means  of  a  streani  of  water ;  and  thus, 
baving  rounded  the  atones,  project  them  out  of  different 
bote  for  which  their  size  may  adapt  them.  Thus  raanufae- 
hired,  they  are  brought  down  the  Rhine,  and  from  thence 
dispersed  throughout  Europe ;  immense  quantities  are  also 
exported  to  India  and  China.  There  are,  however,  as  you 
veil  know,  inferior  kinds,  which  are  of  home  manufacture, 
ind  consist  of  potter's  clay  covered  with  a  glaze,  and  burnt 
in  a  fiimace." 

"  I  have  often  wondered  what  is  the  meaning  of  the  words 
law  and  ally"  observed  Tom. 

"  Why,  your  taw  is  a  brown  marble,  and  your  allg,  if  I 
teinember  rightly,  a  very  white  one;  is  it  not  so?"  asked 
the  licar. 

"  To  be  sure,"  said  Tom. 

"  Very  well,  then,"  said  the  vicar,  "  the  words  are  clearly 
■blveviations  oi  tawny  and  alabaster." 

"Now  then,"  said  Mr.  Seymour,  "  for  a  game;  what  is 
it  to  be,  Tom?" 

"  Ring-taw  for  ever !"  cried  Tom ;  "  it  is  the  onl^  ^me 
tt marbles  worth  playing  at." 
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'^  It  is  really  so  long  since  I  left  school,"  observed  luB 
father,  "  that  I  must  beg  you  to  refresh  my  memory,  and 
give  me  some  instructions  about  this  £ivourite  game  of 
yours." 

"  I  will  tell  you  all  about  it.  We  must  first  draw  a 
circle,  on  which  each  player  is  to  put  a  certain  number  cf 
marbles  to  be  previously  agreed  upon ;  we  then  make  a 
mark  at  some  distance,  which  is  called  the  offing^  and  fioa 
which  we  are  to  shoot  at  the  marbles  in  the  ring."    • 

"  That  is  all  very  intelligible,"  observed  his  &ther ;  "  and 
I  suppose  the  object  of  the  player  is  to  shoot  a  marble  oat 
of  the  ring,  which  not  only  gives  him  that  marble,  but  en- 
titles him  to  shoot  again  at  anothelr,  and  so  on,  until  he 
misses,  or  all  the  marbles  are  won." 

"  That  is  right,  papa." 

^'  And  a  good  marksman,"  observed  the  vicar,  ^^  who  bat 
the  first  shot,  may  easily  win  the  game,  before  any  other 
player  can  gain  the  opportunity  of  shooting  at  a  sing^ 
marble." 

"  I  see  that  clearly,"  said  Mr.  Seymour ;  "  he  may  strike 
out  a  marble  from  the  circle,  and  then  shoot  at  anothflTi 
and  in  this  manner  traverse  the  whole  ring ;  I  therefbft 
ocmclude,  that  good  players  will  always  demand  a  laige 
ring,  or  else  there  would  not  be  much  chance  for  any  ooB^ 
except  for  him  who  played  first." 

'^  That  is  the  game ;  but  I  must  tell  you,"  said  ToiB| 
"  that  if  the  player  should  leave  his  own  marble  in  the  inaa^ 
he  is  at  once  put  out ;  and  should  it  be  within  a  certekj 
distance  on  the  outside,  an  adversary  may  shoot  at  it,  an^' 
by  hitting  it,  put  him  also  out  of  the  game." 

"  I  believe  that  I  am  now  a  perfect  master  of  the  subject,' 
said  Mr.  Seymour ;  "  what  say  you,  vicar?"  . 

'^  I  understand  it ;  and  it  appears  to  me  to  be  capable 

some  scientific  calculation ;  but  the  practical  results  ma 

o£  course,  differ  very  widely  from  the  theory,  for  the  \ 

evenness  of  the  ground,  aud  lYife  vaafc^\«^\fc  ^^^fik^s^ctLon 
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the  marble,  are  circumstances  which  never  can  be  duly  esti- 
mated." 

"Certainly  not,"  replied  Mr.  Seymour;    "these  diffi- 
culties even  exist  at  the  game  of  billiards  (26),  where  the 
table  is  smooth  and  perfectly  horizontal :  but  we  do  not 
require  perfect  accuracy,  an  approximation  to  it  will  be 
sufficient  for  the  purposes  of  illustration ;  we  will,  therefore, 
if  you  please,  proceed  at  once  to  the  game,  and  I  will  en- 
deavour to  point  out  to  Tom  the  nature  and  direction  of 
the  several  forces  by  which  each  marble  will  be  influenced." 
Tom,  accordingly,  like  the  son  of  Cornelius  Scriblerus, 
converted  his  legs  into  a  pair  of  compasses,  and  described, 
with  the  toe  of  his  shoe,  the  necessary  circle  upon  the  ground. 
Each  party,  by  agreement,  placed  two  marbles  upon  the 
ring,  and  it  fell  to  the  lot  of  the  vicar*  to  open  the  campaign. 
Mr.  Twaddleton  then  advanced,  and,  with  the  assumed  air 
of  a  true  knight-errant,  approached  the  ring,  exclaiming 
with  a  loud  voice,  and  with  a  gesture  of  inexpressible  drol- 
lery, "  I  demand  gracious  leave  that  I  may  be  delivered  of 
my  vow,  and  forthwith  combat  in  the  lists ;"  so  saying,  he 
unfurled  his  red  banner,  and  soimded  a  trumpet ;    or,  in 
more  humble  phraseology,  he  extracted  his  handkerchief 
from  his  pocket,  and,  applpng  to  it  his  nasal  organs,  pro- 
duced a  loud  and  thrilling  blast,  which  frightened  every 
sparrow  from  its  resting-place.     After  this   preliminary 
eeremonial,  he  marshalled  his  limbs  into  the  most  appropriate 
tttitade,  and,  thrusting  one  hand  behind  the  exuberant  tail 
flf  his  coat,  he,  with  the  other,  shot  forth  his  missile  at  the 
Ingest  marble  opposite  to  him.    His  taw  faithfully  delivered 
lb  errand,  and  inflicted  such  a  blow  upon  the  paunch  of  his 
latagonist,  that,  although  nearly  twice  the  size  of  its  as- 
ttilant,  like  a  true  bully,  it  skulked  off,  and  retreated  several 
.  .il  ^  beyond  the  lists ;    but,  alas !  the  little  marble  of  the 
-^1  '**''»  'i^ucky  wight !  was  so  stunned  by  the  operation, 
^  it  staggered,  and  reeled  backwards   into  the  ring, 
^1  ^  thus,  according  to  the  established  law  of  the  ^e\d, 
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completed  by  one  act  the  total  defeat  of  its  luckless 
mander. 

''  Your  marble  is  left  in  the  ring !  **  exclaimed 
with  a  shout  of  triumph. 

'*I  see  how  it  happened,"  said  Mr.  Seymour; 
vicar  struck  the  marble  plump,  or  '  played  a  full  ba 
we  say  at  billiards,  and  the  result  easily  admits  of  * 
nation.  You  already  know  that  a  marble  possesses 
city ;  when,  therefore,  the  one  in  the  ring  was  stn 
went  off  with  a  velocity  equal  to  that  with  which  the 
ing  marble  approached  it,  while  the  latter,  in  r 
received  a  blow  equal  to  that  it  gave,  which  destroy 
motion.  When  we  go  back  into  the  library,  I  will  e 
a  very  pretty  experiment  in  further  elucidation  of  thi 
losophical  truth."  (27) 

It  was  now  Mr.  Seymour's  turn  to  enter  the  lists. 

carefully  applied  his  knuckles  to  the  ground,  and,  t 

aim  at  a  little  marble  which  he  had  selected  as  his  vj 

gallantly  shot  the  missile  from  his  thumb  and  finger ; 

alas !  alas !  the  goddess,  whatever  may  be  her  name. 

presides  over  this  species  of  toumay,  doubtless  saw  th 

pending  fate  of  her  favourite,  and  after  the  examp 

Venus,  who  turned  aside  the  weapon  from  ^neas,  assi 

the  shape  of  a  small  pebble,  and  thus  arrested  the 

course  of  the  marble,  and  gave  it  a  new  direction,  ^ 

sent  it  curveting  through  the  ring,  without  committing 

single  act  of  devastation. 

"  Bravo  I   bravo ! "  exclaimed  Tom ;   *'  it  is  now 
turn." 

The  boy,  according  to  the  usage  of  the  field,  migl 
once  have  won  the  game  by  striking  his  Other's  mar 
but  he  was  too  magnanimous  to  take  such  an  advant 
and  too  eager  to  display  his  own  skill,  to  cut  the  g 
short  by  a  manoeuvre  :  he  had  determined  to  win  his  lau 
by  hard  fighting  and  generalship.  He  accordingly  ] 
ceeded  to  strike  a  ring  matVAe  •,  m  ^^^Xxxv^^lnfth  he  J 
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icar,  challea(!;ed  a  gigantic  knight  as  his  antago- 
instead  of  striking  it  plump,  lie  Btruck  ils  upper 
)  thai  it  was  rolled  out  of  the  nag,  while  rhe 
iliug  marble,  imparting  only  a  portion  of  its  momeiitiun, 
iltnued  to  move  forward  after  the  impact.  This  course 
H  greeted  with  tlie  acclamations  of  Mr.  Seymour  and  th« 
',  the  latter  of  whom  declared  it  to  have  been  "  nobly 
mo,"  and  gallantly  accomplished  i  and,  extracting  a  six 
pence  from  hit)  waistcoat  packet,  exclaimed,  after  the 
manner  of  chivalry,  "  Za;  sse,  targetse,  glory  to  the  sons 
nf  the  brave  !  glory  to  the  —vincible  knight  of  the  taw !  " 

The  boy  had  not  only  struck  the  marble  out  of  the  ring, 
but  he  had,  at  the  same  time,  contrived  to  place  his  own 
marble  in  the  most  favourable  position  for  his  future  opera- 
lions  ;  and,  indeed,  it  may  be  here  observed,  that  in  this 
consists  the  art  of  playing  the  game.  It  is  almost  unneces- 
tuy  to  add  that  Tom  won  every  marble  in  succession. 

Ur.  Seymour  then  proceeded  to  explain  the  laws  of  im- 
part, by  which  the  movement  of  each  marble  was  directed. 
lit  observed,  that  the  subject  embraceii  two  propositions, 
'ii.  the  direction  of  the  lAject  marble  after  having  been 
itriick,  and  that  of  ihe  striking  marble  afler  the  stroke, 
'fe  said  that,  if  a  straight  line  were  drawn  between  the 
ttntres  of  the  striking  and  object  marbles,  it  would  neces- 
wily  pass  through  their  point  of  contact,  and,  if  continued, 
"■ould  represent  ihe  path  of  the  latter  after  tiie  blow.  In 
Order  to  find  the  direction  of  the  striking  marble  after  the 
■hock,  he  told  him  that  he  must  imagine  a  tangent  to  the 
path  of  the  object  ball  drawn  from  its  centre,  and  then  a 
line  parallel  to  it,  from  the  centre  of  the  striking  marble  ; 
the  latter  of  which  would  be  the  required  path. 

Mr.  Seymour  now  inquired  whether  there  was  any  other 

""le  of  marbles  at  which  they  could  anmse  themselves. 

The  game  which  we  call  ^lagging  out^"  replied  the 

r,  "is  amusing  enough.     It  consists  in   striking  your 

■nble  against  the  wail,  and  making  it  rebound,  so  cia  U>  \ivV 
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any  other  maxble  that  is  placed  at  a  certain  distf 
it,  or  to  come  within  a  span  of  it.'* 

"  I  understand,"  said  his  father,  "  and,  like  rif 
may  be  made  subservient  to  our  purpose  of  illusti 
doctrine  of  forces ;  although  I  think  that  the  pr 
reflected  motion  may  be  more  readily  explained  1 
bounding  ball." 

Mr.  Seymour  here  took  the  elastic  ball,  and 
obliquely  against  the  wall,  from  which  it  reboun* 
opposite  and  equally  oblique  direction.     He  then 

the  annexed  figure,  and  pro 
follows: — "When  I  threw 
against  the  wall  b,  in  the 
A  B,  having  struck  it,  it  gl 
making  an  angle,  in  its  pasi 
A  again,  equal  to  that  which  i 
its  approach  to  the  wall.  I 
the  perpendicular  b  d,  this  fact  will  be  rende: 
apparent,  and  you  will  perceive  that  the  angle 
equal  to  the  angle  c  b  d  ;  the  former  is  termed  th< 
incidence,  the  latter  the  angle  of  re/lection;  2 
angles,  remember,  are  always  equal,  provided 
under  experiment  be  perfectly  elastic." 

"  Do  you  mean  to  say,"  asked  Tom,  "  that 
obliquely  I  throw  the  ball  against  the  wall,  the 
liquely  it  will  rebound  ?" 

'*  Exactly ;  that  is  my  meaning ;  and  see'  whc 
cannot  explain  the  fact,  for  it  depends  on  the  coi 
and  resolution  of  the  forces,  a  subject  which  I  sh( 
you  thoroughly  understand." 

Tom  pondered  for  some  time  over  the  drawir 
length  observed  that  there  was  one  difficulty 
could  not  immediately  surmount. 

"  State  your  difficulty,"  said  Mr.  Seymour. 

He  proceeded  to  observe  that  the  force  actii 
direction  a  b  would  ceit.a.m\^  \>fe  \^s.vi\N^  into  t^ 
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viz.  one  in  the  direction  f  b,  and  another  in  that  of  d  b  ; 

"  because,"  continued  he,  "  these  lines  are  the  adjacent 

^es  of  the  parallelogram,  of  which  a  b  is  the  diagonal ; 

and  I  well  know  that,  whenever  a  force  strikes  obliquely,  it 

is  thus  resolved." 

**  That  is  all  very  well  explained,"  replied  his  father ; 
"pray  proceed." 

"  Now  comes  the  difficulty,"  continued  Tom  ;  ^*  for  the 
force  D  B  will  of  course  be  destroyed  by  the  wall,  and  that 
represented  by  r  b,  which  is  the  only  one  that  can  remain, 
would  carry  the  ball  to  e." 

**  It  certainly  would  do  so,"  answered  his  &ther,  "if  the 
ball  were  perfectly  devoid  of  elasticity;  but  remember  that, 
in  consequence  of  this  property,  the  force  d  b,  will  be  ex- 
ckanged  for  one  in  an  opposite  direction,  b  d." 

"  I  had  entirely  overlooked  the  elasticity,"  said  Tom ; 
"  I  now  see  my  way  clearly,  for  in  that  case  there  must  be 
two  forces  acting  in  the  directions  b  d,  b  e,  which  will,  of 
eourse,  drive  the  ball  down  the  diagonal  b  c." 

**  Your  demonstration  is  perfectly  correct,  my  boy  ;  and 
I  think  you  will  now  admit  that  I  could  not  have  adduced 
tmore  beautiful  instance  of  the  composition  and  resolution 
of  forces ;  for,  in  the  first  place,  you  resolve  the  diagonal 
face  into  two  others,  and  then  you  recompound  these 
to  produce  another  diagonal  one." 

"But  I  think  you  told  us  that  the  angles  of  incidence 
ad  reflection  were  only  equal  when  the  rebounding  body 
ng  perfectly  elastic.'* 

"  Clearly  so  ;  the  force  d  b  must  be  exchanged  for  an 

<|ial  one  b  b,  or  else  the  angle  a  b  d  cannot  be  equal  to 

[fc  angle  i>  b  c ;  but  I  will  render  this  fact  still  farther 

jtoigible  by  another  diagram.     Let  b,  as  in  the  former 

I  tiK,  represent  the  wall  upon  which  the  imperfectly  elas- 

[tfe  body  impinges   in    the  direction  a   b.  —  The   force 

Nl  of  course  be  resolved  into  two  others,  viz.  into  d  b 

W  F  B ;  the  force  i>  b,  however,  instead  of  being  le* 
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placed  by  the  opposite  one  b  d,  will  now  be  r^resoited  by 

the  shorter  line  b  o ;  or  that 
of  B  H  or  B  I,  according  to 
the  degree  of  elasticity.  If 
we,  therefore,  complete  the 
parallelogram,  b  c,  b  k,  or 
B  M  will  be  the  diagonal  path 
of  the  body ;  making,  as  yoa 
perceive,  the  angle  ofr^Ut' 
lion  D  B  c,  greater  than  that  of  incidence  A  B  D ;  and  where 
the  body  is  perfectly  inelastic,  the  force  d  b  will  be  wholly 
destroyed,  and,  the  force  b  e  alone  surviving,  the  body  will 
be  carried  along  the  line  b  e.  I  have  now,"  continued 
Mr.  Seymour,  "  explained  to  you  the  principal  laws  which 
govern  those  forces  by  which  your  ball  or  marbles  an 
actuated.  It  is  true  that  in  practice  you  cannot  expect  the 
results  should  accurately  coincide  with  the  theory,  because, 
in  the  first  place,  you  cannot  obtain  marbles  that  are  of 
equal  density  and  elasticity,  and  of  true  figure ;  and  in  the 
next,  there  will  be  obstacles  against  which  it  is  impoesiUe 
to  guard.  The  spinning  of  the  marble  will  also  have  t 
material  influence  on  its  motion,  as  we  have  already  disco- 
vered. In  the  game  of  billiards,  where  every  obstacle  i§ 
removed,  as  far  as  art  can  assist,  the  theory  and  practice 
are  often  strangely  discordant.  But  we  have  dwelt  suffi- 
ciently upon  the  subject ;  we  will,  therefore,  return  to  the  i 
library,  where  I  intend  to  exhibit  an  experiment  in  fiuther  I 
elucidation  of  the  subject  of  collision."  ? 

The  party  accordingly  proceeded  on  their  return. 
"  I  hope,"  said  Mr.  Seymour,  addressing  himself  to  Mr.  ■"_ 
Twaddleton,   who  was  walking  a  few  paces  before  hiiiif 
'^  that  the  maiden  ladies  have  not  espied  their  vicar  at  a 
game  of  marbles ;  if  they  should,  what  a  chuckling  woaU 
there  be  at  their  next  tea  party !  " 
^'  A  fig  for  the  spinsters ! "  exclaimed  the  vicar,  as  be 
hastily  turned  round,  and  aitesX^  VXi^  ^ijq^t^s^  ^^  the  igaitj 
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I  Clup 

I  ^  his  gesture.     "  Tou  really  gpeak,    Mr.    Seymour,    at 

■  ttough  it  were  deri^tory  to  my  character  to  descenil  from 

1    tlie  more  austere  pursuits  to  the  simple  but  inuoci^nt  umiwe- 

meats  of  youth.     Believe  me,  Sir,  that  I  am  nut  m  old 

as  to  have  foi^tten  that  I  was  once  young." 

"  Once  young  !  say,  ever  young.  I  only  lately  observed, 
when  you  were  playitig  with  your  ball  and  marbles,  itiat 
Ihey  appeared  to  possess  the  power  of  restoring  the  vigour 
of  youth,  like  the  apples  of  the  Scandinavian  godden 
Iduna,"  observed  Mr.  Seymour. 

"  And  let  me  remind  y»u,"  said  the  vicar,  "  that  the 
Persian  ambassador  found  even  Agesilaus,  the  Lacednnoniaji 
aoQarch,  riding  on  a  stick." 

"  True  ;  and  tiie  ambassadors  of  Henry  the  Fourth  fmind 
Urn  playing  on  the  carpet  with  liie  children,"  said  Hr. 
Seymour.  "  If  you  fall  back  upon  authority,  I  am  quite 
leady  to  stand  as  surety  for  your  lionourable  acquittal.  I 
Hppose  you  remember  that  Socrates  was  partial  to  the 
recreation  of  riding-  ou  a  wooden  horse,  for  which,  as 
Valerius  Maximus  iiifornis  us,  hb  pupil  Alcibiades  laughed 

"  I  care  not  who  laughs  at  me,"  exclaimed  the  vicar : 
" '  the  world  may  laugh  agjin,  and  I  may  live  tu  do  it  kind- 
tiess.'  I  enjoy  the  amuaements  of  youth,  and  am  as  willing 
M  was  old  Acestea  to  join  their  games.*  I  entirely  agree 
with  Dr.  Paley,  in  regarding  the  pleasure  they  afford  as  a 
•triking  instance  of  the  beneficence  of  the  Ueily— 

'Dciu  nobis  luec  Otis  fecit,' 

H  Virgil  as  it." 

The  vicar  proceedeil  in  a  strain  of  unusual  animation — 
"Toys  and  gamer),  my  dear  friend,  liave  served  to  unbend 
"ix  wise,  to  occupy  the  idle,  to  exercise  the  sedentary ; 
ud,  let  roe  add,  to  unwrinkle  the  aged,  for,  by  reviving  the 
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pleasant  recollections  of  youth,  what  a  cheering  glow  b 
cast  over  the  evening  of  life ! " 

*'And,'*  interposed  Mr.  Seymour,  "I  hope  you  will 
also  add,  to  assist  the  young  in  acquiring  knowledge,  as 
well  as  to  aid  the  sage  in  his  labours  to  extend  it ;  for  I 
may  here  inform  you  that,  by  means  of  the  soap-bubble, 
Faraday  has  succeeded  in  discovering  new  laws  regarding 
the  magnetic  action  of  diflferent  gases." 

^^  It  might  also  be  easily  shown  that  the  rudiments  of 
the  steam-engine  first  appeared  in  the  form  of  a  toy," 
obse^^'ed  the  vicar. 

"I  suppose  you  allude  to  the  Eolipyle  of  Hero  of 
Alexandria?" 

'^  Exactly  so ;  and  I  have  been  told  that  our  gas-lights 
were  first  suggested  by  boys  filling  the  bowl  of  a  tobacco* 
pipe  with  burning  coal,  and  inflaming  the  vapour  that 
issued  from  its  tube." 

Mr.  Seymour  here  remarked  that  many  of  our  valuable 
inventions  were  little  else  than  cleverly  developed  toys, 
separated  from  each  other,  he  was  ready  to  admit,  by  no 
inconsiderable  chasm  ;  thus  did  Humboldt  witness  on  the 
shores  of  the  Oronoco  the  native  copper-coloured  children 
of  the  forest  amusing  themselves  by  rubbing  the  dry,  flat, 
shining  reeds  of  some  leguminous  plant,  for  the  purpose  of 
causing  them  to  attract  fibres  of  cotton,  or  bamboo ;  and 
he  very  philosophically  exclaims,  "  How  wide  is  the  interval 
which  separates  this  simple  knowledge  of  electrical  excite- 
ment by  friction  from  tlie  invention  of  the  metallic  con- 
ductor, the  voltaic  pile,  and  the  magnetic  telegraph !" 

''  All  you  have  thus  related,"  observed  the  vicar,  "at 
least  proves,  what  I  am  sure  must  afiPord  you  the  higbert 
satisfaction,  that  even  these  wild  children  of  the  forest 
entertained  Philosophy  in  Sport." 

The  foregoing  digression  having  been  concluded,  the 
party  at  once  proceeded  to  the  Lodge,  where  Mr.  Seymoiir 
produced  a  piece  of  appaialv^ka  iox  \^^  ^^xsiT^Kse^  ^^  ^sJhibiting 
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^  experiment   he   had   prcimised,  iii  illustration   of  the 
doctrine  of  the  collision  of  elastic  bodies, 

"  Here  are  two  ivory  baits,"  sai 
pended  by  threads ;  I  ehaJl  draw  one  of  them, 
1,  a  little  on  onfl  side ;  now  I  let  it  go, 
Urikes,  you  see,  a^inst  the  other  ball,  b,  and 
drives  it  off  to  a  distance  equal  to  that  through 
which  the  first  ball  fell;  but  the  morion  of  a  is  »  ■* 
Mopped,  becau$«,  when  it  struck  g,  it  received  in  return  a 
blow  equal  to  that  it  gave,  and  its  motion  was  consequently 
destroyed.  To  extend  the  experiment,  here  are  six  ivory 
balls  iiangin^  in  a  row  ;  I  will  draw  the  first  out  of  the 
perpendicular  and  let  it  &lt  against 
the  second  ;  see !  see !  none  of  the 
halls  appear  to  move  except  the  last, 
irhich  you  perceive  flies  off  as  fiir  as 
the  first  ball  fell,  I  should  like  to 
hear  you  explain  this." 

Tom  observed  that,  when  the  first  ball  struck  the 
second,  it  received  a  blow  in  return,  which  destroyed  its 
motion  ;  and  that  the  second  ball,  although  it  did  not 
appear  to  move,  must  have  struck  against  the  third,  the 
reaction  ofwhich  set  it  at  rest;  that  the  action  of  the 
tliird  ball  must  have  been  destroyed  by  the  reaction  of  the 
fourth,  and  so  on,  until  motion  was  communicated  to  the 
last  ball,  which,  not  being  reacted  upon,  flew  off. 

Mr.  Seymour  commended  Tom  for  his  explanation  ;  but 
be  begged  him  to   understand   timt  such  an  effect  only 
occurred  when  the  balls  were  elastic ;  and  he  proceeded 
to  exhibit  the  difference  between  elastic  and  inelastic  bodies  . 
by  another  experiment.     "When   you 
one  of  these  inelastic  balls  made  of  clay,  < 
the  perpendicular,  and  let  it  fiill  against  the       // 


other,  E,  the  action  and  reaction,  not  being 
aa^ented  by  the  force  of  elasticity,  are  in^ 
»  destroy  the  motion  of  the  former 
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only  part  of  the  motion  d  will,  therefore,  be  communicated 
to  £,  and  the  two  balls  will  move  together  to  d  e^  which 
are  less  distant  from  the  vertical  line  than  the  ball  was 
before  it  fell." 

Before  we  close  this  chapter,  we'  cannot  resist  the 
pleasure  of  informing  our  readers  that  Major  Snapwell, 
iu  company  with  his  legal  adviser,  had  quitted  Overton, 
for  the  purpose  of  making  such  preliminary  arrangements 
as  the  purchase  of  an  estate  must  necessarily  require.  It 
is  not  our  intention  to  accompany  them ;  nor  shall  we 
travel  over  the  plains  of  parchment,  nor  wade  through  the 
rivers  of  ink,  which  separate  the  confines  of  verbal  agree- 
ment and  legal  possession ;  but,  claiming  the  prerogative  of 
authors,  we  shall  dip  our  wing  in  the  cup  of  inspiration, 
and,  by  a  single  flourish  of  our  feathered  talisman,  at  once 
put  the  worthy  major  in  the  undisturbed  possession  of  his 
newly-purchased  mansion,  and  install  him  in  one  of  Daw's 
most  comfortable  elbow-chairs,  surrounded  by  all  the 
luxuries  of  polished  life. 


"  llie  course  of  the  aisuiog  werit  3Ir.  aa"!  Mm,   S*^v. 

■Wof  proceeded  to  ofier  their  cod gratulati'jns  to  the  neH 
■  Pn^rietor  of  Osterley  Park.  On  bein^  u^hfrwl  into  riie 
I  libiirT,  they  were  not  a  little  lurprbed  and  stariletJ  by  tlie 
'■  Iwd  voice  of  the  major,  who,  addre^iiig  Sir.  TwaJiiWMim, 
[  eiclaimid. 
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"Never  will  I  again  suspect  the  antiquity  of  your 
rarities,  nor  question  the  rarity  of  your  antiquities." 

"  Mr.  and  Mrs.  Seymour,"  said  the  major,  "  welcome  to 
Osterley  Park.  You  find  me,  as  usual,  engaged  with  our 
friend  in  a  learned  controversy,  and  I  begin  to  fear  that 
my  warmth  may  have  offended  him." 

"Offended  me!"  exclaimed  the  vicar,  "oh  no.  No, 
indeed,  my  dear  Major  Snapwell ;  a  difference  of  opinion 
on  an  antiquarian  subject  may  excite  my  regret,  and  io 
some  cases,  as  in  the  present  instance,  awaken  my  pity ; 
but  it  cannot  offend  me ;  it  can  never  occasion  any  feeling 
like  anger :  that  would  be  to  visit  the  folly,  of  others  upon 
myself." 

"  What  is  the  subject  of  your  difference,  gentlemen?" 
asked  Mr.  Seymour. 

"The  evidences  of  druidical  rites,  as  deducible  £rom 
certain  cavities  to  be  found  in  granitic  rocks,  and  which 
have  received  the  appellation  of  rock  basins"  replied  the 
major. 

"  And  of  which,"  exclaimed  Mr.  Twaddleton,  "  I  haVe 
a  most  unquestionable  specimen,  collected  by  no  less  a 
geologist  than  the  curator  of  the  cabinet  at  Penzance, 
from  that  ancient  metropolis  of  the  druids,  Cam-hre  hill" 

"  I  admit,"  said  the  major,  "  that  I  never  before  saw  so 
perfect  a  specimen ;  it  is  as  spheroidal  internally  as  if  it 
had  been  actually  shaped  by  a  turning-lathe." 

"And  yet,  in  spite  of  such  evidence,"  replied  the  vicar, 
"  you  question  its  sacred  origin,  and  deny  its  ever  having 
been  used  as  a  pool  of  lustration." 

Mr.  Seymour  here  interposed. — "Upon  a  subject  of 
purely  historical  difficulty,  I  might  feel  diffident  in  offering 
myself  as  an  umpire  between  such  learned  antiquaries; 
but,  as  the  origin  of  ^  rock  basins '  involves  a  geological 
question,  I  will  venture  to  deliver  an  opinion.  Dqpend 
upon  it,  vicar,  that  you  are  maintaining  a  position  that 
cannot  be  defended  ;  these  uncouth  cavities,  together  with 
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all  the  &,ncied  statuary  of  Borlase  (28),  have  never  been 
shaped  by  any  chisel  but  the  tooth  of  time,  nor  have  any 
artists  but  the  elements  been  engaged  in  their  formation." 

"  What  ^y  you  to  that,  vicar  ?"  triumphantly  exclaimed 
the  major. 

"  Oh,  impiety,  impiety  !"  cried  the  vicar  ; — 

^  'Hostis  habet  muros,  rait  alto  a  culmine  Troja,' 

as  Marc  has  it.  That  such  glorious  monuments,  which 
have  so  long  braved  the  tempests,  should  fall  under  the 
hammer  of  these  Philistines !  Geology,  Mr.  Seymour,  is 
infidelity  in  masquerade;  remember  the  mites  in  the 
Cheshire  cheese,  Mr.  Seymour,  *  consider  their  ways  and 
be  wise.' " 

"Philistines  as  we  are,  in  your  opinion,"  replied  his 
opponent,  "  our  forges  have  served  to  sharpen  your  weapons 
against  the  attacks  of  infidelity." 

"Come,  come,  gentlemen,"  said  Mr.  Seymour,  "the 
continuance  of  this  discussion  can  neither  amuse  nor  in- 
struct us.  I  have,  however,  some  intelligence  to  com- 
municate which  will  soothe  every  feeling  of  irritation. 
We  have  received  a  letter  from  Isabella  Villers,  in  answer 
to  an  invitation  to  Overton,  and  she  graciously  accepts  it, 
and  purposes  being  with  us  on  Wednesday  next." 

The  major  was  delighted,  and  conversed  upon  various 
points  connected  with  the  intended  union  of  his  nephew 
with  that  lady,  which  we  do  not  think  it  necessary  to  relate 
in  this  place.  The  vicar  and  major  shook  hands,  and  it 
was  proposed  that  they  should  dine  at  Overton  Lodge  the 
£)Ilowing  day,  and,  as  a  specific  overture,  that  the  major 
dxHild  visit  the  vicarage  in  his  way,  and  again  inspect  some 
of  the  disputed  antiquities  of  the  reverend  collector. 

The  following  morning  was  occupied  with  the  consi- 
deration of  those  different  toys  which  are  indebted  for  their 
operation  to  the  pressure  of  the  atmosphere. 
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"  Tom,"  said  Mr.  Seymour,  "  fetch  hither  your  leathon 
sucker." 

^^John  is,  at  this  moment,  amusing  himtielf  in  the 
garden  with  the  one  which  I  brought  widi  me  from 
school,"  replied  Tom. 

''  Then  you  shall  construct  another  for  yourself.  Here 
is  leather  and  string." 

^^  This  leather  is  too  stiff;  but  I  may,  perhaps,  make  it 
answer  the  purpose  by  first  soaking  it." 

Having  allowed  it  to  remain  in  water  for  a  short  time, 
the  leather  became  sufficiently  pliable  for  his  purpoee; 
he  therefore  cut  it  into  a  circular  shape,  and  affixed  a 
string  through  its  centre.  The  juvenile  party  now  hastened 
to  the  lawn,  and,  having  once  again  dipped  his  newly-con- 
structed sucker  into  the  water,  the  ingenious  boy  placed 
it  upon  a  stone,  pressed  down  the  leather  with  his  foot, 
and  succeeded  in  making  it  raise  the  weight. 

'*  Well  done,  my  boy  !  Now,  then,  explain  the  reason 
of  the  leather's  adhesion  to  the  surface,  and  of  its  beii^ 
thus  capable  of  retaining  its  hold,  notwithstanding  the 
gravity  of  the  stone."  j 

"  In  the  first  place,"  answered  Tom,  "  the  edges  of  the  j 
wet  leather,  from  being  closely  pressed,  stuck  with  suffi- 
cient firmness  to  the  smooth  surface  of  the  stone,  to  resiit 
the  force  of  the  string  as  I  pulled  it  upwards ;  the  con- 
sequence was,  that  a  hollow  was  formed  in  the  middle  part 
of  the  leather ;  and,  as  that  hollow  place  cannot  contaiB 
any  air,  it  is  called  a  vacuum,** 

"  Very  well,"  replied  his  &ther,  "  so  far  you  are  right; 
but  you  have  not  informed  me  in  what  manner  a  vacuum 
acts  in  preventing  the  stone  from  quitting  the  leather." 

'^  It  makes  it  adhere  to  it  by  some  kind  of  tuethUj 
but  I  confess  that  I  do  not  exactly  understand  the 
subject." 

^'  Then  let  us  proceed  cautiously  and  deliberately  in  the 
explanation.     lu  the  ^tst  vVac^^)  1^^  ^^^  ^<^i  ^  *>ud 
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correctly,  that  the  edges  of  the  leather  adhere  to  the  stone ; 
3ut  what  is  the  nature  of  the  power  to  which  this  adhesion 
is  to  be  referred?  I  perceive  you  are  puzzled  by  the 
question :  attend,  then,  to  my  explanation :  you  must 
know  that  there  exists  a  tendency  in  all  bodies  to  adhere 
together,  provided  the  contact  of  their  surfaces  be  suffi- 
ciently perfect ;  this  property  is  termed  cohesion^  or  co- 
hesive attraction,  from  the  Latin  word  cohiereo,  which  I 
need  not  inform  you  signifies  to  stick  together.  The  dr}'' 
leather  will  not  adhere  to  a  smooth  surface,  because,  in 
that  case,  the  contact  cannot  be  rendered  sufficiently  per- 
fect ;  but,  when  saturated  with  water,  the  interstices  of  the 
leather  are  filled  with  that  fluid,  and  the  inequalities  of  the 
sar&ce,  which  must  always  prevent,  close  contact,  are 
removed.  If  two  bodies,  when  placed  together,  be  not 
sufficiently  smooth,  or  polished,  it  will  be  vain  to  make 
any  attempt  to  produce  their  cohesion  ;  since  the  particles 
▼ill,  in  such  a  state,  touch  each  other  only  in  a  few  points ; 
whereas,  if  well  polished,  the  number  of  points  of  contact 
is  greatly  increased,  and  the  cohesion  becomes  very  evi- 
dent. It  is  for  this  reason  that  carpenters,  when  they 
intend  to  glue  pieces  of  wood  together,  plane  the  surfaces 
perfectly  smooth,  before  they  apply  the  glue.  In  like 
manner,  if  two  leaden  bullets,  having  each  a  flat  surface  of 
a  quarter  of  an  inch  in  diameter,  be  scraped  smooth,  and 
then  forcibly  pressed  together,  they  will  cohere  so  strongly 
to  to  require  the  force  of  100  lb.  to  separate  them."    (29.) 

Tom  bere  acknowledged  that  he  had  not  before  under- 
stood the  reason  of  the  leather's  adhesion  to  the  stone. 

**  EEaving,  then,  settled  this  point  to  your  satisfaction," 
continued  Mr.  Seymour,  "let  us  proceed.  Your  idea  of  a 
tacuum  being  formed  in  the  hollow  part  of  the  leather  is 
perfectly  correct :  for,  as  you  draw  up  the  central  part  by 
the  string,  the  hollow  thus  produced  must  necessarily  be  a 
9acttumy  since  the  air  cannot  pass  through  the  leather  to 
(Qpply  it ;  in  this  state,  therefore,  the  atmosphere  presses 
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Upon  the  el^terior  of  the  leather,  and  like  any  other  weight 
prevents  its  rising  &om  the  stone.'* 

Fanny  and  Louisa  here  expressed  some  surprise,  on 
hearing  of  the  weight  of  the  atmosphere ;  the  ^rmer  ob- 
served, that  she  did  not  feel  any  pressure  from  it.  Their 
father  explained  the  reason  of  thdr  not  bdng  conscious  of 
the  weight,  by  informing  them  that  their  bodies  contained 
air,  which,  by  its  elasticity,  counteracted  the  pressure  &om 
without ;  but  that,  if  it  were  posdble  to  remove  all  the  air 
which  the  body  contained,  the  pressure  of  the  atmosphere 
would  not  be  counteracted ;  and  the  consequence  would  be, 
that  we  should  be  flattened  like  a  pancake  by  its  weight, 
which  hiad  been  ascertained  by  experim^it  to  be  equal  to 
fifteen  pounds  upon  every  square  inch  of  sur&ce,  or  as 
much  as  forty  thousand  pounds  upon  the  body  of  a  man  of 
ordinary  size. 

**  Until  your  explanation,*'  said  Tom,  "  I  really  believed 
that  the  leather  adhered  to  the  stone  by  some  kind  of 
suction^  just  as  the  back  of  my  hand  adheres  to  my 
lips,  whenever  I  place  it  to  my  mouth,  and  draw  in  my 
breath." 

Mr.  Seymour  here  expressed  a  doubt  whether  his  son 
was  even  yet  a  perfect  master  of  the  subject :  he  told  him 
that  there  was  no  such  operation  in  nature  as  suction  ;  that 
it  was  merely  a  popular  term  to  denote  the  action  of  the  air 
upon  a  vacuum.  ^  "  Your  hand,"  said  he,  "  adheres  to  your 
mouth,  in  consequence  of  your  forming  a  vacuum  within 
it,  by  forcibly  drawing  in  your  breath,  and  the  resistance 
which  is  opposed  to  its  removal  arises  entirely  from  the 
pressure  of  the  atmosphere  upon  it.     Many  are  the  efiects 
which  may  be  explained  upon  a  similar  principle.     I  dare 
say  you  well  remember  the  astonishment  which  you  expressed 
at  the  force  with  which  the  limpets  attached  themselves  to 
the  rocks." 

"  0  yes,  papa,"  exclaimed  Louisa,  "  I  well  remember, 
when  we  walked  on  the  sea-s^Yiot^)  \\!a1)  oiu  first  touching 
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the  limpets,  tbey  appeared  loose  and  moveable,  but,  before  I 
had  time  to  remove  tiiem,  they  ibstened  themselves  as  finnly 
as  tboug'li  they  had  bwn  a.  part  of  the  rock  upon  which  they 
were  fised  ;  how  could  that  happen  ?" 

Mr.  Seymour  replied,  that  these  sea  insects  possessed  the 
power  of  converting-  their  whole  bodies  into  sucker*!  and 
he  informed  tliem,  that  many  other  animals  were  endowed 
with  a  similar  faculty.  He  instanced  the  claws  of  the 
polypus,  which  are  furnished  with  many  such  suckers,  by 
means  of  which  the  animal  is  enabled  to  hold  to  whatever 
it  attaches  itself,  with  very  considerable  force. 

"  Have  you  never  observed,"  asked  Mr,  Seymour,  "the 
security  and  eofe  with  which  Hies  frequently  walk  upon  a 
smooth  wall,  or  a  pane  of  glass,  or  even  along  the  ceiling, 
with  their  bodies  downward  ?  " 

"To  be  sure,"  replied  Tom;  "but  are  not  their  legs 
provided  witli  some  sticky  matter,  which  enables  them  to 
preserve  themselves  from  falling i* 

"That  is  a  popular  error,  my  dear;  the  feet  is,  that 
their  feet  are  providel  with  little  tup  ,  or  suckers,  which 
they  alternately  exhaust  and  fill  witb  air ;  by  which  means 
they  are  enabled  to  walk  m  e\er)  poution,  over  the  most 
slippery  surface  (30)  In  like  manner,  the  walrus,  or  seal, 
a  painting  of  nlucli  ^ou  m^y  remember  to  have  seen  in  the 
Panorama  of  bpitzbergen,  is  capable  of  climbing  the 
masses  of  slippery  ice  with  perfect  security." 

At  this  moment  Tom's  stone  fell  irom  the  sucker. 
Xiouisa  inquired  how  it  could  have  happened. 

"  The  circumstance  is  to  be  easily  explained,"  said  her 
lather.  "  The  atmosphere,  by  its  pressure,  ultimately 
forced  its  way  through  the  edges  of  the  sucker ;  its  interior 
therefore  became  filled  with  air,  and  it  consequently 
balanced    the  external  weight,  wJiich  had  before  confined 

"  I  think,"  said  the  vicar,  "  that  Tom  must  now  surely 
understand  the  theory  of  the  leathern  suckei  ■,  wWt  ea'^  ■^oo.. 
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mj  hoj  ?    Cannot  you  exclaim  with  Peroiiis,  *  Intut  et  in 
cute  novi  ?* " 

'^  A  quotation  which  I  presume  you  would  apply  to  the 
nature  of  the  cavity^  and  the  operation  of  the  leaJLher^ 
observed  Mr.  Seymour. 

"  Exactly,"  answered  the  vicar. 

'^  Then  never  more  protest  against  the  vice  of  punning ; 
for  a  more  atrocious  specimen  of  the  lum%  verhorum  was 
never  sported  by  the  most  incorrigible  Johnian;  but,  to 
your  classical  &ncy,  any  object  enclosed  in  a  Latin  shrine 
appears  as  a  deity." 

The  vicar  had  just  drawn  up  his  person  into  a  suitable 
attitude  for  combat,  and  would,  no  doubt,  have  defended 
himself  against  this  unexpected  attack  with  his  usual 
address,  had  not  a  circumstance  occurred  which  put  an 
abrupt  termination  to  the  discourse. 

"  See !  see !"  exclaimed  Louisa  ;  "  what  can  have  hap- 
pened ?  There  is  Jerry  Styles,  with  a  crowd  of  villagers, 
running  towards  us  in  the  greatest  state  of  agitation  and 
alarm." 

"Jerry  Styles?  It  is,  indeed,  as  you  say,  my  &ithful 
clerk,"  cried  the  vicar.  "Bless  me,— bless  me,  what  can 
have  happened  ?  Is  the  vicarage  on  fire  ?  Has  the  old 
roof  at  last  tumbled  into  the  chancel  ?" 

"  Oh,  sir ! — oh,  my  dear  sir  I"  vociferated  the  terrified 
servant  of  the  church,  whose  blanched  cheeks  made  his  red 
nose  appear  like  a  volcano  burning  amidst  a  desert  of 
snows,  "  Poor  Tom  Plank  has  blown  the  roof  off  his  house, 
and  is  so  dreadfully  wounded  that  it  is  impossible  for  him 
to  survive  long,  if,  indeed,  he  is  not  already  dead." 

*'  How  did  it  happen  ?"  exclaimed  several  voices. 

"  From  a  speriment  I  a  speriment  I  it  all  came  from  a 

fiossical  speriTnent !'*  replied  the  breathless  clerk;  "but 

pray,  gentlemen,  come  directly  to  the  village ;  for  mercy's 

sake,  gentlemen,  don't  delay  a  moment." 

The  vicar  and  Mr.  Seymout  Vasta»\\.^  ^§cQ«eeeded  with  the 
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terrified  Jerry  Styles  towards  the  house  oF  the  unfortuiukte 
"  planer  of  deab ;"  they  had  not  gone  &r  before  they  met 
several  other  villagers,  who  infbmied  them  that  E>r.  Doseall 
was  in  attendance  upon  the  wouaded  man,  and  had  pro- 
nounced him  to  be  in  the  greatest  danger. 

On  the  arrival  at  the  house,  the  roof  of  which  they 
at  once  perceived  had  not  auflered  in  the  fray,  they 
learned  that  Tom  Plank  had  been  engaged  in  some  experi- 
nieiits  for  producing  a  vocttum,  in  the  prosecution  of  his 
new  scheme  of  propelling  passengers  through  a  tunnel  ;* 
and  that,  in  firing  a  mixture  of  osygen  and  hydn^n  gases, 
he  had  neglected  the  usual  precaution,  and  blown  up  his 
apparatus ;  the  stop-cock  bad  been  unceremoniously  ex- 
pelled through  tlie  window,  and,  in  its  passage,  had  ungra- 
ciously flown  in  the  face  of  its  master,  EUidle^  the  traces  of 
its  indignation  in  the  form  of  a  very  slight  scratch  upon  his 
foreheail :  this  accident,  with  a  burn  of  the  fingers,  was  the 
only  personal  injury  he  had  sustained. 

"  Come,  come,"  said  Mr.  Seymour,  "  no  mischief  has 
occujred,  and  the  accident  will,  I  trust,  teach  you  more 
caution  for  the  future.  You  are  not  the  first  adventurer 
who  has  burned  his  fingers  by  bubble  speculations,  and  in 
vain  attempts  to  raise  the  wind." 

Dr.  Doseall,  however,  with  a  countenance  of  stern  com- 
posure, and  a  portentous  shake  of  the  head,  maintained 
that  the  accident  was  by  no  means  so  trifling  as  Mr.  Sey- 
mour appeared  to  suppose ;  and,  in  conformity  witli  this 
view  of  the  case,  he  had  prudently  bled  his  patient  largely, 
and  directed  sundry  mixtures  and  lotions,  together  with  a 
quantum  sufficit  of  laudanum,  in  order,  as  he  said,  "to 
keep  down  the  swelling  and  puiRng  of  the  head,"  although 
there  were  those  present  who  were  uncharitable  enough 
w  hint,  that  the  swelling  and  puffing  related  rather  to 
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the  Doctor's  bill  and  character,  than  to  the  patient's  peri- 
cranium. 

After  a  short  interval  engaged  in  answering  the  nume- 
rous inquiries  of  the  anxious  spectators,  the  doctor,  with 
an  air  of  awful  solemnity,  advanced  to  the  sufierer,  abd 
offsred  him  a  bolus  of  no  ordinary  size,  upon  the  virtues  of 
which  he  descanted  in  most  touching  language* 

^^  Avaunt!"  exclaimed  Mr.  Seymour;  ^Mo  you  suppose 
that  Tom  Plank  has  the  throat  of  the  great  dragon  which 
the  Indians  believe  to  swallow  the  moon,  and  thus  to 
produce  the  phaenomena  of  lunar  eclipses?  Away  with 
thy  treacle  and  pipe-clay ;  there  cannot  be  the  least  pretext 
for  this  parade  of  remedies.  I  warrant  you  that  Dame 
Nature,  unless  she  be  put  out  of  humour  by  your  officious 
interference,  will  heal  the  scratch  before  to-morrow's  sqd- 
rise." 

The  doctor,  as  our  readers  will  readily  imagine,  was 
very  justly  incensed  at  tliis  ex-professional  interference^ 
His  first  determination  was  to  treat  the  matter  as  a  joke, 
and  to  turn  the  laugh  against  the  unmannerly  intruder ; 
but  the  abortive  smile  was  strangled  in  its  birth,  and  sufiused 
the  hue  of  death  over  his  visage.  Never  did  a  countenance, 
in  the  focus  of  his  blue  window  bottle,  by  candle-light,  ex- 
hibit a  more  ghastly  pallor ;  and  we  can  scarcely  predict 
what  might  have  been  the  consequence,  had  he  not  instantly 
administered  a  consoling  cordial  to  his  nostrils ;  for,  be  it 
known  that  the  doctor  took  snuff  in  the  same  extravagant 
proportion  as  his  patients  took  physic.  Having  by  these 
means  recovered  his  self-possession,  he  instantly  sdzed  his 
cane,  and,  waving  it  with  as  much  dignity  as  Jove  is  said  to 
brandish  his  thunder,  he  departed  in  deep  dudgeon,  which 
was  betrayed  by  a  snarl,  not  unlike  that  of  a  hungry  dog 
who  is  unexpectedly  despoiled  of  a  savoury  bone,  and  by 
a  contortion  of  the  face,  similar  to  that  we  have  observed 
In  a  child  who  has  unfortunately  mistaken  aloes  for  liquo- 
rice. 
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No  BooDer  had  the  man  of  wrath  and  phials  retreated  from 
the  field  of  blood,  than  Mr.  Twaddleton  advanced  to  the 


Gufiering  artist,  deeming  the  moment  of  bodily  fear  as 
afTording  a  favourable  opportunity  for  an  attempt  to  reclaim 
him  from  the  error  of  his  ways.  "  Tom  Plank,"  Baid  he  in  a 
mild  tone,  "  hadi^t  thou  given  ear  to  the  warning  voice  ul' 
thy  spiritual  pastor,  anii,  instead  of  ridiculing  his  advice  at 
the  fiixpenny  club,  hadst,  like  a  true  Christiaa  and  worihy 
parishioner,  given  heed  untu  it,  thou  wouldst  not,  at  thia 
time,  have  been  placed  in  such  bodily  peril.  Mr.  Seymour 
bos  consoled  thee  by  tiia  opinion ;  sincerely  shall  I  pray 
that  his  judgment  may  be  confirmed  by  the  result,  and  that 
the  vi«iitatiou  may  have  a  salutary  influence  upon  thy  future 
conduct.  Quit  the  pursuit  of  these  bubbles,  and  leave 
wiser  men  to  investigate  the  secrets  of  nature ;  let  me 
exhort  thee  to  return  to  thy  craft,  sow  where  thou  canst 
reap ;  we  cannot  have  figs  from  thorns,  nor  grapes  from 
tJiistles ;  remember  tlie  proverb,  '  An  emmet  may  work  its 
heart  out,  but  can  never  make  honey.'  One  word  more  and  I 
have  done — suffer  not  the  artist  whose  profit  it  b  to  furnish 
thee  with  materials,  to  fiatter  and  cajole  thee — '  The  dog 
wags  his  tail,  not  for  tiiee,  but  for  thy  bread.' " 

As  the  party  left  the  house,  they  met  Mrs.  Seymour, 
with  Tom  and  Louisa,  whose  looks  sufficiently  testified  the 
anxiety  they  had  suffered. 

"Is  it  all  over?     Is  he  dead?"  asked  Mrs.  Seymour. 

"So,  no;  he  is  quite  safe;  it  was  an  extremely  slight 
accident,  although  Doseall  wished  us  to  believe  that  it  was 
likely  to  terminate  in  some  dreadful  manner.  The  vicar 
thinks  that  it  may  prove  the  means  of  driving  science  out 
of  Tom  Flank's  head,  and  I  intend  to  make  it  subservient  to 
driving  it  still  &rther  into  ours." 

"  What  do  you  mean?"  cried  Tom. 

"  I  mean  that  it  was  an  extremely  apposite  accident  for 
illustrating  the  subject  upon  wliich  we  were  engaged  at  the 
momeDt  of  intemiptioo. " 
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'^  This  is  the  second  accident,  then,'*  observed  Xionisa, 
^^  that  will  have  served  us  in  our  scientific  studies.  What 
a  philosopher,"  continued  she,  '^  must  Dr.  Doseall  become, 
if  he  profit  by  every  accident  he  witnesses  !*' 

"Knowledge,  my  dear  girl,  is  not  prcmioted  by  the 
opportunity  of  seeing,  but  by  the  fiicolty  of  skilfully  ob* 
serving,  and  reflecting  upon  what  we  see ;  were  it  other- 
wise, the  merit  of  a  traveller  might  be  at  once  estimated 
by  the  number  of  shoes  he  had  worn  out.  Whenever, 
therefore,  you  hear  of  a  discovery  havii^  been  made  by 
accident^  do  not,  on  that  account,  depreciate  the  merits  of 
its  author.  It  is  certainly  true,  that  many  an  important 
truth  has  been  brought  to  light  ^m  some  casual  obser* 
vation  (31),  but  the  dexterity  with  which  such  observation 
was  applied  constitutes  the  merit  of  the  discoverer." 

"  For  that  remark  I  tender  you  my  best  thanks,"  ex- 
claimed the  vicar :  "  if  I  might  be  allowed  such  a  figure  of 
speech,  I  should  say  that  you  have  dexterously  shot  your 
arrow  into  the  hulVseye,  If  the  prosperity  .of  a  jest  lies 
in  the  ear  of  him  who  hears  it,  surely  the  right  compre- 
hension of  phenomena  must  be  determined  by  the  faculties 
of  him  who  observes  them." 

"  Without  doubt,"  answered  Mr.  Seymour ;  "  treasures 
of  wisdom,  like  the  wealth  of  the  miser,  oflen  lie  concealed 
under  the  least  attractive  exterior,  and  objects  which  the 
common  herd  pass  by  as  valueless  are  rec(^ised  by  the 
observer,  whose  faculties  have  been  sharpened  by  discipline, 
as  stores  of  knowledge." 

"  Well,  but  to  show  in  what  manner  the  accident  of 
Tom  Plank  bears  upon  the  subject  under  discussion : — 
He  had  ignorantly  fired  a  quantity  of  oxygen  and 
hydrogen  gases  in  a  tin  vessel;  the  consequence  of  the 
combustion  was  the  immediate  formation  of  a  vacuum : 
and  what  happened  ?  Why,  the  pressure  of  the  external 
air,  not  being  any  longer  balanced  by  elastic  matter  in  the 
interior  of  the  apparatus,  crwaVved  \1  with  violence,  as  any 
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nther  enormous  weight  might  liave  done ;  and  bo  ended 
tbe  accident,  which  report  magnified  into  a.  moat  awfiil 
catastrophe." 

As  the  party  proceeded  on  their  way  home,  tiiey  con- 
tinued to  discourse  on  tlie  subject  of  the  air's  pressure. 

"  If  the  atmoaphere  exeris  so  enormous  a  pressure,  and 
has  so  much  weiglit,"  observed  Louisa,  "  it  is  strange  that 
it  should  not  fall  down  on  the  earth." 

Mr.  Seymour  replied,  "  that  the  air  was  a  peculiar  fluid, 
wliich,  from  its  elastic  properties,  was  distinguished  by  the 
term  of  an  elastic  fiuid,  the  particles  of  which  were  too 
far  distant  from  each  other  to  exert  any  cohesive  attraction 
amongst  themselves." 

"  But  I  cuppose,"  said  Tom,  "  tiiat  it  gravitates,  or  is 
attracted  by  the  earth;  what  then  can  be  the  reason,  as 
Louisa  says,  that  it  does  not  fall,  like  any  other  body,  to 
the  ground  ?" 

"  And  so  it  actually  does,"  replied  Mr.  Seymour:  "  the 
lower  stratum  of  the  atmosphere  rests  upon  the  ground, 
but  the  strata  above  it  do  not  fall,  because  they  are  sup- 
ported by  the  particles  beneath  them,  in  the  same  manner 
as  the  water  at  the  surface  of  a  basin  is  supported  by  that 
at  the  bottom :  the  only  difference  in  these  two  cases  arises 
frtxa  the  one  being  an  elastic,  and  the  other  an  inelastic 
fluid  ;■  so  that  the  air  after  compression  resumes  its  original 
dimensions ;  and  since  the  atmosphere,  by  the  action  of 
gravity,  is  always  in  a  state  of  compression,  so  is  it  always 
bjT  virtue  of  its  elasticity  endeavourii^  to  expand  itself." 

"  If,  then,  the  force  of  gravity  were  diminished,"  ob- 
tered  Louisa,  "  the  air  would  become  much  lighter,  and  I 
ra[q)oee  that  is  the  true  reason  of  its  being  so  much  less 
dense  in  the  upper  regions." 

"Scarcely,"  replied  her  fether.  "Have  you  forgotten 
the  explanation  •  which  I  lately  gave  you,  of  the  dimi- 

*  See  pBge  32. 
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nutioD  in  the  weight  of  bodies  at  a  distance  from  the  earth's 
surface?" 

"I  recollect  it  perfectly,"  exclaimed  Tom;  "and  it 
explained  to  us  the  reason  that  a  marble  fell  from  the  top 
of  a  house,  and  from  the  ball  of  St.  Paul's,  with  the  same 
velocity." 

"  And  yet  I  am  quite  sure,"  said  Louisa,  "  that  I  have 
lately  read  an  account  of  the  air  being  so  extremely  light 
upon  the  top  of  a  high  mountain  as  to  affect  the  breath  and 
occasion  great  uneasiness."     (32) 

^*  I  do  not  deny  the  &ct,  my  dear;  I  only  question  your 
explanation  of  it.  Can  it  not,  think  you,  be  accounted  for 
upon  some  other  principle  than  that  of  the  diminished  force 
of  gravity  ?" 

Louisa  was  unable  to  suggest  any  other  probable  reason. 

"The  fact,  then,"  said  the  fether,  "  is  simply  this: 
since  the  air  is  elastic,  or  capable  of  yielding  to  pressure, 
so,  of  course,  the  lower  parts  must  be  more  dense,  or  in  a 
greater  state  of  compression,  than  those  which  are  above 
them.  In  a  pile  of  fleeces  of  wool,  are  not  the  lower 
fleeces  pressed  together  by  the  weight  of  the  superior  ones, 
and  do  they  not  lie  light  and  loose  in  proportion  as  they 
approach  the  uppermost  fleece,  which  receives  no  external 
pressure,  and  is  confined  merely  by  the  force  of  its  own 
gravity  ?" 

"  Clearly,"  said  Louisa. 

"  Well,  then,  we  will  suppose,  for  example,  that  the 
whole  column  of  the  atmosphere  was  divided  into  a  hun- 
dred parts,  and  that  each  of  these  parts  weighed  an  ounce ; 
would  not  the  earth,  and  all  things  on  its  surface,  be,  in 
such  a  case,  pressed  upon  with  the  whole  hundred  ounces  ?" 

"  No  one  can  deny  that,"  said  Tom. 

"  The  lowest  stratmn  of  air,'*  continued  Mr.  Seymour, 

"  would  be  pressed  upon  by  the  ninety-nine  ounces  above 

jt ;  the  next  by  ninety-eight ;  and  so  on,  until  we  arrived 

at  the  ninety-ninth  stratum  iiom  tVv^  bottom,  which  would, 


1 


lunc  aosxci  n  euobxz: 


•e,  be  ntjeetetl  to  aa  hor  ikn  mk  •^hb  af 
rto  the  wdghi  oftlieb«ta«d  Mg*^  itittfiM  ' 
cliildren  vcn  perfectly  ndrfcrf  *iA  aii  ■ 
ition ;  and  Toh  nqi^^  wtatkar,  ftr  me 
tiie  water  at  the  boOMi  tf  ite  «■  MM  ■«  fei 
Ud  unUke  dat  ve  wmmBemt&mai  kft  i^vi 
fcce :  bk  bAer,  hawwnt,  uai'iarf  iIb  h^ 
'diat  water,  not  bdof,  IAeiir.dB^Hd«B 
ronld  not  mftr  say  watani  j^g^^^^  ^  ^ 
^  pressed  eren  by  As  cmombb  ««i|^  d 
leumbcot  ocean  (33). 

have  before  allixied  to  tlw  nktive  flii^pnri 
lod  water,  and  the  piei 


ibr  proring  tlte  btx  bf  aa  MBHig  ^fd^WK 
ere  are  Ihe  'BotlU  I^m,'  vior.  vtaifc  jmm  ^ 
ber  I  promised  to  ItUvAwix  to  y«ar  mpaoU  ^ 
Kdd  Ur.  Seymour.   "  IatiB|Waf  iwia.ai^MU 

as  you  may  peroinv  bf  fiiiwf,  ■*  t«»  |^ 
led  figures,  which  shall  be  ■■!«  to  iwe  aad  iU,  W 
tely  pressing  npon  and  -nmormm  the  aaad  fa^  |j^ 

thiis." 

liy,  Ibe   spirit  of  Smra  Uwoi  ^r->i»i^ 

mrel;  possess  tbee ! "  f  iiliiw«ii 
ar. 

children,  as  may  be  rewfitr 
ed,  Here  much  astonifbed  at  «» 
ir  an  e^ct,  aod  esfseaKd  nuwh 
r  to  be  infonned  by  wliat  mtdaa- 
was  produced.  Therr  btbfr  ^ 
fly  proceeded  with  the  ibOowim 
ition. 

have  here,"   said   he,  "a  6^ttn 
■  similar  to  fhoee  in  tlw  bottk^. 
B-e  will  now  eiamine^    Yoo  will 
!,  that  in  its  centre  there  is  a  catitr  _ 
riSeew  the  lower  pan-,  thi»can^  wT*^^-** 


^ 

J 


198  PHILOSOPHY  IN  SPORT  Chap.  XI. 

contain  any  quantity  of  air,  so  as  to  g^ve  the  required 
buoyancy  to  the  figure :  now  mark ! — ^I  press  my  hand  upon 
the  parchment  cover,  and  the  figure,  you  perceive,  descends; 
I  now  remove  the  pressure,  and  see,  it  immediately  re* 
ascends.  The  water  in  the  bottle,  as  I  have  told  you,  is 
incompressible ;  when,  therefore,  I  press  upon  the  sur&cei 
it  rises  into  the  interior  of  the  figure,  and,  consequently,  by 
compressing  the  air  into  a  less  space,  renders  it  less 
buoyant;  but  no  sooner  is  the  hand  removed,  than  the 
enclosed  air  resumes  its  former  volume,  and  expels  the  in- 
truding water ;  in  consequence  of  which  the  figure  r^^ains 
its  former  li^itness,  and  reascends.  Do  you  understand 
me  ?"  asked  Mr.  Seymour. 

"  Perfectly,"  said  Tom,  "  and  many  thanks  for  the  ex- 
planation :"  and  in  this  opinion  did  the  whole  party  concur. 

"  Well,  then,"  continued  Mr.  Seymour,  "  you  will  now 
understand  the  use  of  the  au:-bladder  in  fish,  for  it  is  con- 
structed upon  a  precisely  similar  principle.  When  the  fish 
desires  to  descend,  it  presses  upon  the  bladder  by  means  of 
its  muscles,  and  thus  condenses  the  included  air  into  a 
smaller  volume."  * 

"  I  now  also  perceive  why  the  water  at  the  bottom  of 
the  sea  cannot  be  much  more  dense  than  that  on  the  sur- 
face ;  but,  if  we  could  dig  a  pit  to  the  centre  of  the  earth, 
the  air,  in  that  case,  would  be  highly  dense,  because,  unlike 
water,  it  is  compressible,"  said  Tom. 

**  The  density  of  the  air,"  replied  his  father,  "  would, 
undoubtedly,  materially  increase  as  we  descended.  It  has 
been  calculated  that  at  the  distance  of  thirty  miles  below 
the  surface,  the  air  would  have  the  same  density  as  water ; 
and  at  the  depth  of  forty-two  miles,  that  of  quicksilver ; 
while  at  the  centre  it  would  be  more  solid  than  any  sub- 
stance of  which  we  have  any  idea,  for  its  density  would  be 
thousands  of  millions  of  times  greater  than  that  of  mer- 
cury." 

*  In  the  cod-fish  the  &ir-b\add«t  \a  i«bm\\\«.TV3  <:a}\«^^Q  mmtid. 
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Mr.  S«ymour  ihtoi  informed  his  young  pufnlft,  titat  afier 
the  lesson  they  had  just  received  lliey  would  oever  again 
be  puzzled  by  the  motioiu  of  tlie  barometer,  iriucfa  had  ati 
often  exciled  their  wonder. 

"  As  the  quicksilver  is  contained  ia  a  closed  tube.  I  tin 
Dot  exactly  undeisiaad  how  the  air  can  act  upon  it ;  and 
if  tiie  tube  were  oot  closed,  it  would  of  course  run  out 
from  its  weight,"  observed  Louisa. 

■'  You  are  altc^ether  in  error,"  naid  her  father.  "  In 
the  first  place,"  he  continued,  "  I  will  show  you  that  the 
bulb  at  the  lower  extremity  of  the  tube  is  open,  in  order 
that  the  quicksilver  may  freely  communicate  with  the 
atmosphere,  ujtoii  which,  indeed,  its  aclion  entirely  depends ; 
while  the  upper  space  b  a  perfect  vacuum,  so  as  to  obviate 
anv  counteracting  pressure.  As  to  the  quicksilver  run- 
ning out,  have  you  so  soon  foi^tteii  tJiat  the  air  presses 
upon  every  body  on  the  sur&ce  of  the  earth,  in  the  pro- 
portioD  of  about  flfieen  pounds  upon  every  square  inch? 
Now  it  is  from  this  eirenmstance  that  the  column  of  quick- 
silver is  sustained  in  the  tube,  the  ascent  and  descent  of 
which  thus  indicates  the  varying  pressure  of  the  atmos- 
phere ;  so  that,  when  the  barometer  falls,  we  know  the 
air  presses  lees  heavily  upon  the  earth,  and  the  contrary 
when  it  rises." 

"  That  I  understand :  but  what  can  cause  the  pressure 
of  the  air  to  vary  at  different  times  r"  asked  Tom. 

"  Cannot  you  imagine  the  atmosphere  to  be  an  airy 
ocean,  and  to  be  therefore  thrown  into  enormous  waves, 
M>  that  we  may  sometimes  have  a  longer  column  of  air 
above  us  than  at  other  times  ?  this  is  one  explanation  ;  there 
Bwy  be  other  causes  not  so  intelligible,"  answered  Mr. 
S^mour.  "  But  enough  of  this  for  the  present.  Now, 
before  we  quit  the  subject  of  the  air's  elasticity,  let 
vm  consider  the  philosophy  of  the  pop-gun;  an  amuse- 
ment  with  which,  I  have  no  doubt,  you  are  well  ac- 
quainted." 
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^'  Indeed  I  am,  papa ;  but  do  you  allude  to  the  quill,  or 
to  the  wooden  pop-gun  ?" 

'^  The  principle  in  both  is  the  same:  tell  me,  therefore, 
the  origin  and  nature  of  the  force  which  enables  you  to 
shoot  your  pellet  to  so  considerable  a  distance." 

'^  It  depends  upon  the  action  of  the  air,"  replied  Tom. 

''  Undoubtedly ;  but  your  answer  is  too  general ;  I 
wished  you  to  state,  in  precise  terms,  the  changes  which 
the  air  undergoes  upon  this  occasion.  Tou  first  ram  in 
your  pellet  to  the  further  end  of  the  tube,  do  you  not  ?" 

^'  To  be  sure ;  and  then  I  drive  in  a  second  pellet,  and, 
on  forcing  this  forward,  the  first  flies  out  with  prodigious 
force." 

'<  Very  well :  now  examine  what  takes  place.  On  pro- 
pelling forward  your  second  pellet,  you  condense  the  air 
which  is  enclosed  between  the  two,  until  its  elastic  force 
becomes  so  great  as  to  overcome  the  friction  of  the  first 
pellet;  thus  released,  the  air  expands  with  considerable 
force,  and  imparts  a  rapid  motion  to  the  pellet." 

"  I  have  frequently  heard  of  the  air-gun,"  said  Louisa ; 
"  I  suppose  it  depends  upon  a  similar  principle." 

''  It  does ;  and  it  affords  a  very  striking  example  of  the 
surprising  force  which  air  is  capable  of  exerting,  when  con- 
densed to  a  considerable  degree;  for,  by  means  of  this 
instrument,  bullets  may  be  propelled  with  a  force  very 
nearly  equal  to  that  of  gunpowder." 

"  It  is  a  curious  fact,"  observed  the  vicar, "  that,  although 
the  air-pump  is  a  modern  invention,  yet  the  air-gun,  which 
is  so  nearly  allied  to  it  in  the  construction  of  its  valves  and 
condensing  syringe,  should  have  existed  long  antecedent 
to  it;  for  it  is  recorded  that  an  air-gun  was  made  for 
Henry  IV.  by  Marin,  of  Lisieux,  in  Normandy,  as  early 
as  1408;  and  another  was  preserved  in  the  armoury  at 
Schmetau,  bearing  the  date  of  1474." 

"  But  the  air-gun  of  the  present  day,"  said  Mr.  Seymour, 
is  very  different  from  tViat  ^VAcla.  'w^a  formerly  made,  and 
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wiiicli,  like  the  pop-gun,  discharged  but  one  bullet,  and 
tiat  after  a  long  and  tedious  process  of  condensation  ;  while 
it  is  now  made  to  discliai^  five  or  sis  without  any  visible 
variation  offeree,  and  will  even  act  upon  a  doKen,  but  with 
decreasing  effect." 

"  I  feel  very  curious  to  leam  something  more  about  this 
air^un,"  said  Tom. 

"  There  is  a  reservoir  for  the  condensed  air,"  replied 
Mt.  Seymour,  "  which  is  secured  by  a  nicely  constructed 
valve,  and  which  is  made  to  open  by  pulling  the  trigger 
of  the  gun,  so  that  a  portion  only  of  the  air  is  disen- 
iaiaged.  which,  rushing  into  the  barrel,  gives  motion  to  the 
baU." 

"  But  how  is  the  condensed  air  introduced  into  the  reser- 
voir ?  "  asked  Tom. 

"  By  means  of  a  condensing  syringe,"  replied  his  father ; 
"  but  I  will  lake  an  opportunity  of  exhibiting  the  instru- 
ment in  operation." 

The  reader  will  be  pleased  to  recollect  that  the  major 
agreed  to  pay  a  passing  visit  to  the  vicarage ;  it  now 
becomes  our  duty  to  record  what  happened  upon  that  me* 
morable  occasion ;  and  we,  perhaps,  cannot  better  represent 
the  nature  of  the  discussion  that  took  place  than  by  relating 
the  account,  as  it  was  given  by  the  belligerent  parties  them- 
selves, in  conversation  with  Mr.  Seymour. 

"  Well,  gentlemen,"  said  Mr.  Seymour,  "  is  it  peace  or 
war?  I  trust  you  have  amicably  adjusted  all  your  diiferencee," 

"  Upon  my  word,"  answered  the  vicar,  "  I  have  just 
reason  to  complain  of  the  major's  unjustifiable  scepticism 
apon  points  that  are  perfectly  unquestionable." 

"  You  continue  then  to  smart  under  the  major's  stinging 
criticisms,  '  majore  sub  hoste.'  There  is  a  Latin  pun  for 
your  consolation,"  said  Mr.  Seymour, 

"The  vicar  alludes,  I  suppose,"  said  the  major,  "to  the 
doubt  I  expressed  respecting  the  authenticity  of  his  leathern 
money  ?" 
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—  ■  I 

'^  That  is  one  of  the  many  subjects  upon  which,  I  must 
say,  you  have  betrayed  a  deficiency  in  historical  knowlec^ 
Seneca  informs  us  that  there  was  anciently  stamped  money 
of  leather ;  and  the  same  thing  was  put  in  practice  by 
Frederick  II.  at  the  siege  of  Milan  ;  to  say  nothing  of  an 
old  tradition  amongst  ourselves,  that,  in  the  confused  times 
of  the  barons'  wars,  the  same  expedient  was  practised  in 
England." 

"  You  strangely  mistajke  me,"  replied  the  major ;  "  I 
never  questioned  the  truth  of  these  historical  statements ; 
I  know  full  well  that  numerous  substances  have,  at  different 
times,  and  in  different  countries,  been  adopted  in  exchange, 
as  conventional  representatives  of  property.  I  have  already 
stated  that  cattle  were  employed  as  the  earliest  measure  of 
value.*  We  find,  for  instance,  in  Homer,  that  the  gold^ri 
armour  of  Glaucus  was  valued  at  a  hundred,  and  that  of 
Diomedes  at  ten  oxen,  f  Among  the  Indians,  cowries^  or 
small  shells,  are  used ;  and  the  Abyssinians  employ  salt, 
bricks,  and  beads  for  this  very  purpose.  The  ancient  Bri- 
tons are  said  to  have  circulated  iron  rings  as  money.  The 
Hollanders,  we  know,  coined  great  quantities  of  pasteboard 
in  the  year  1754 ;  and  Numa  Pompilius  certainly  made 
money  both  of  wood  and  leather." 

"  And  yet  you  doubt  the  authenticity  of  my  leathern 
money,  which  I  am  fully  persuaded  was  coined  in  1360, 
by  John,  king  of  France,  who,  having  agreed  to  pay  our 
Edward  the  Third  the  sum  of  3,000,000  golden  crowns  for 
his  ransom,  was  so  reduced  as  to  be  compelled  to  a  coinage 
of  leather,  for  the  discharge  of  his  household  expenses." 

"  I  have  only  questioned  the  authenticity  of  that  par- 
ticular specimen  which  I  saw  in  your  cabinet,"  replied  the 
major ;   '^  and  so  must  any  person  who  views  it  through  a 

*  Hence  Pecunia  from  Pecus,  and  Opes  quasi  Oves. 

t  The  term  CAPrrAL,  in  its  original  signification,  expressed  the  mde 
enumeration  of  the  stock  by  the  Heads  of  the  animals  of  which  it 
was  composed. 
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medium  unclouded  by  prejudice.  I  will  slake  my  whole 
library  to  a  hom-book  tliat  our  friend  Mr.  Seymour  will 
^ree  with  me  in  prououncing  it  a.  frag-meuC  of  the  hee!  of 
an  old  shoe  ;  let  him  observe  the  perfonklioii,  and  say,  if 
he  can,  that  it  has  not  been  produced  by  a  nail  or 
peg.  But  really,  my  dear  Mr.  Twaddletuii,  you  have 
forced  me,  much  agmnst  my  inclination,  into  this  coni 
troversy." 

"  Very  good,  air  I  very  good !  the  heel  of  an  old  shoe. 
Forsooth  !  But  I  thank  you,  Major  Suapwell,"  exclaimed 
the  vicar  with  some  warmth  ;  "I  thauk  you,  sir.  Your 
assertion,  while  it  evinces  your  own  want  of  bbtorical 
information,  establishes,  beyond  doubt,  the  authenticity  of 
my  treasure,  and  the  triumph  of  my  opinion." 

"  Assuredly,"  said  Mr,  Seymour,  with  a  wicked  smile. 
"I  dare  say  there  may  be  numerous  holes  in  this  leathern 
coin ;  for  many  have  been  the  antiquaries  who  have  doubt' 
less  pinned  their  faith  upon  it." 

"  Psha,  psha!"  cried  the  vicar;  "for  once,  at  Irast, 
Mr.  Seymour,  let  me  entreat  you  to  be  serious ;  the  subject, 
sir,  is  important,  and  merits  your  respect.  It  is  from  that 
very  hole  that  I  am  enabled  to  identify  the  coin ;  yes, 
major,  from  that  very  hole,  which  you  affect  to  despise, 
1  am  enabled  to  derive  its  principal  claim  to  antiquity. 
Are  we  not  expressly  informed  that  the  leathern  money  of 
John  of  France  had  a  little  nail  of  silver  driven  into  it?  " 

"  Well  then,"  continued  the  major,  "  what  say  you  to 
that  tell-tale  stiteh,  which  I  ho  unfortunately  picked  out 
with  my  penknife?" 

*'  Admirable  ingenuity !  most  refined  sophistry  !  pro- 
nging perversion!"  exclaimed  the  vicar.  "It  is  really 
■musing  to  observe  the  address  with  which  the  prejudiced 
observer  distorts  every  fact  to  his  own  advantage.  Why, 
bless  me,  sir,  that  stitch  is  strong  enough  (o  drag  iif^y  such 
opponents  out  of  the  slough  of  unbelief." 

"  Do  explain  yourself)"  said  Mr,  Seymour, 
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^^  Explain  myself!  the  stitch  speaks  for  itself,  sir.  Wen 
not  these  leathern  coins  strung  together  in  different  num 
bers,  to  &cilitate  payments?  For  you  will  admit  that  i 
would  have  been  extremely  inconvenient  to  have  ooinec 
single  pieces  of  leather,  of  different  denominations.  Bu 
stop,  sir,  stop ;  look  at  this,  look  at  it,  migor,  with  care  anc 
attention.  That,"  said  the  vicar,  as  he  drew  a  small  cou 
out  of  his  waistcoat  pocket  with  an  air  of  impertortebli 
gravity  and  selfnsatisfaction,  '^  is  a  current  halQieiuiy,  ii 
lead,  of  James  11. ;  and  if  your  eyes  are  not  hoodwfaikec 
by  prejudice,  you  may  probably  perceive  a  piece  of  ooppei 
in  its  centre,  which,  we  are  told,  was  thus  introdaoed  ton 
the  purpose  of  rendering  the  currsacy  lawfbl." 

The  dinner  was  announced  before  the  cowduffloxi  of  the 
discussion ;  and  as  the  reader  will  probably  agree  with  us  in 
thinking  that  a  question  of  such  grave  historical  importaooe 
ought  not  to  be  decided  without  due  care  and  deliberation^ 
we  shall  afford  the  disputants  a  reasonable  time  for  re- 
flection, and  put  an  end  to  the  chapter. 
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CHAPTER   XII. 


a     CONSTERSATIOK, — 


Wk  should  have  supposed,  after  the  instructive  accident 
dated  in  the  forgoing  chapter,  and  the  excellent  advice 
tlud  elicited  from  the  vicar,  that  Tom  Plank  would  have 
lensted  from  his  experimental  vagaries,  and  that  the 
octor,  at  all  events,  would  never  have  consented  to  become 
be  subject  of  them  ;  but  there  are  those  whom  experience 
an  never  teach,  nor  hilure  ever  discourage. 
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The  very  next  morning  after  the  catastrophe  recorded 
in  our  preceding  chapter,  as  the  vicar  was  taking  his  early 
walk  along   Forest-lane,    gathering   primroses  and  wild 
flowers,  his  placid  and  contemplative  finune  of  mind  was 
abruptly  disturbed  by  the  sudden  vision  of  a  dragon, 
vomiting  flames  of  fire  from  its  jaws,  with  a  troop  of  dogs 
barking  and  yelling  at  its  heels ;  as  it  drew  nearer,  the 
well-known  person  of  the  village  doctor  presented  itself  to 
his  perplexed  vision,  mounted  on  its  back,  and  shrouded  in 
vapours,  which  the  imagination  of  the  vicar  suggested 
could  be  no  other  than  the  pestilential  eAluvia  from  the 
nostrils  of  the  unknown  and  frightful  monster:  but  there 
was  little  time  to  allow  his  reason  to  correct  the  fidlades 
of  his  senses ;  in  a  moment — in  the  twinkling  of  an  eye— 
an  explosion  shook  the  air,  while  the  ground  beneath  his 
feet  trembled  like  an  aspen-leaf;  shot,  as  thick  as  hail,  bat 
in  aspect  far  less  pure,  poured  down  in  all  directions,  while 
a  thunderbolt,  whizzing  past  his  ears,  safely  deposited  itself 
in  the  arljeiiiing  bank.     As  soon  as  the  fumes  had  passed 
away,  and  the  vicar's  self-possession  been  sufficiently  re- 
stored, the  prostrate  doctor  was  seen  struggling  in  a  mass 
of  mud,  like  a  fly  in  one  of  his  own  electuaries,  excepting, 
of  course,  a  conserve  of  roses,  and  who,  on  removing  the 
'  black  dose '  from  his  mouth,  was  audibly  heard  to  de- 
nounce the  carelessness  of  his  man  Spindle,  who,  as  be 
believed,  had  either  screwed  down  the  safety-valve,  or, 
like  the  prince  in  the  Arabian  tale,  had  ignorantly  turned 
round  the  wrong  peg  in  his  flying  locomotive.   The  unhappy 
doctor  then,  in  a  strain  of  humble  lamentation,  proceeded 
to  state  that  the  carriage,  or  ^'  steam  velocipede^  had  been 
designed  by  the  ingenious  Tom  Plank,  and  that,  while 
it  was  designed  to  carry  him  forward  to  visit  his  distant 
patients,  it  was,  at  the  same  time,  so  constructed  as  to  ac^ 
tuate  a  revolving  movement  for  the  formation  of  his  piDs. 
It  was  now  evident,  that  the  shower  of  bullets  which  had 
followed  the  explosion,  consist^  oi  ^^^,  wA  Ihat  the 
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tiiaoderbolt  was  no  other  than  the  rebellious  pestle,  which 
bad  taken  advantage  of  the  general  con^ion,  to  bolt  from 
ito  lazy  and  sleeping  partner,  the  mortar,  with  whom  it 
had  80  incessantly,  but  unfairly  laboured,  for  the  benefit  of 
Doseall  and  sufiering  humanity. 

In  recounting  this  singular  scene  to  the  Seymour  £unily, 
the  vicar,  although,  as  he  said,  he  could  not  overlook  the 
moral  it  afforded,  declared  that  he  was  &r  from  wishing  to 
vindicate  such  an  act  of  rebellion  as  the  pestle  had  dis- 
played upon  the  occasion.  '^  It  is,  however,  no  less  true," 
scmtinued  he,  '^  that  in  the  intercourse  of  life,  whenever 
3arties  associate  for  mutual  benefit,  unless  the  division  of 
abour  and  responsibility  be  equitably  adjusted,  the  op- 
}res8ed,  or  weaker  members,  will  naturally  seize  a  ^Eivour- 
ible  opportunity  for  escaping  from  the  unjust  compact." 

"  From  which  remark,"  said  Mr.  Seymour,  "  I  presume 
fan  appear  as  counsel  in  the  cause  of  the  absconding 
jesde  versus  the  inert  and  lazy  mortar — if  so,  1  think  it 
jrill  afibrd  my  boy  Tom  an  excellent  opportunity  for  apply- 
i^  the  science  he  has  lately  acquired  in  justification  of 
Jie  said  mortar.  He  will,  I  am  sure,  readily  convince  you 
iiat  in  the  compact  between  the  mortar  and  pestle  there 
k)es  not  exist  the  least  inequality  of  labour.  Now,  Tom, 
bave  you  not  learnt  that  action  and  reaction  are  equal, 
lod  in  opposite  directions,  and  therefore,  that  for  every 
blow  of  the  pestle,  the  mortar  responds,  and  in  return 
gives  one  equal  in  force  ?" 

"  Certainly,"  replied  Tom ;  "  and  if,  in  the  encounter, 
the  one  suffers  more  than  the  other,  as  when  my  master 
d^^)ed  my  &ce,  it  must  arise,  as  you  clearly  explained, 
6om  the  dififerent  feeling  of  the  bodies  brought  into 
eonflict."* 

"  But,  in  the  case  before  us,  that  plea  cannot  be  sus- 
tained, for  the  parties  are  alike  brazen  and  unfeeling  ;  the 
Bortar  therefore  does,   in  its   quiet  way,  furnish  just  as 

•  See  page  60. 
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great  an  amount  of  labour,  and  perform  the  same  amoun't 
of  work,  as  the  more  bustling  pestle." 

The  Major  was  much  amused  by  this  whimsical  plea- 
santry, observing  that  philosophical  principles  were  never 
more  readily  and  permanently  stamped  upon  the  memoiy 
of  young  persons  than  by  associating  them  with  such 
amusing  and  yet  apposite  illustrations. 

^^I  quite  concur  in  that  opinion,  and  have  always 
endeavoured  to  act  upon  it,"  said  Mr.  Seymour ;  <^  but  the 
late  catastrophe  also  offers  an  instructive  lesson,  which  we 
must  not  pa:9s  over  without  some  remarks.  It  teaches  us 
that  a  person  deeply  imbued  with  a  passion  for  invention  is 
like  the  gamester,  whom  losses  and  misadventure  only 
stimulate  to  wilder  schemes  of  speculation,  while  it  also 
proves  that  the  only  sure  and  safe  path  to  the  accomplish- 
ment of  a  scientific  design  is  to  make  ourselves  intimately 
acquainted  with  all  the  bearings  and  combinations  of  those 
principles  upon  which  we  depend  for  our  success.  In  the 
instructive  case  which  has  called  forth  these  remarks,  Tom 
Plank  had  overlooked  the  £ict  that  water  brought  iuto 
contact  with  red-hot  iron  undergoes  decomposition,  and, 
instead  of  steam,  generates  inflammable  gas — his  plan 
being  to  produce  steam  by  the  projection  of  a  minutely 
divided  stream  of  water  upon  an  iron  heater,  as  originally 
proposed  by  a  person  of  the  name  of  Payne.  The  reader 
has  been  made  acquainted  with  the  failure,  and  he  is  now 
informed  as  to  the  reason  of  it." 
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"ToBt,"  said  his  fether,  "bring  me  a  saucer  with  some 
hot  water ;  a  piece  of  soap,  and  a  tobacco-pipe.  I  have 
promised  to  teach  John  the  art  of  blowing  soap-bubbles." 

Tom  immediately  proceeded  to  execute  his  commission, 
and  shortly  rejoined  the  party  on  the  lawn,  bringing  with 
him  all  the  necessary  implements  for  bubble-blowing. 
John,  under  the  direction  of  hb  brotJier,  made  the  lather ; 
and  Mr.  Seymour,  turning  towards  the  elder  children, 
asked  them  whether  they  understood  the  philosophy  of  the 
operation  they  had  just  witnessed ;  they  were,  however, 
unable  to  return  a  satbfactory  answer,  and  their  father, 
therefore,  proceeded  as  follows : 

"  Most  liquids,  by  agitation,  exhibit  the  appearance  of 
froth  in  consequence  of  the  escape  of  the  oii  \w  ^tu^ 
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bubbles,  which  had  been  forced  into  them  by  the  opotatioii. 
If,  however^  the  liquid  be  viscid  and  teoaeious,  like  soi^ 
and  water,  the  air  is,  as  it  were,  imprisoned  in  the  maasi 
produdng  the  appearance  which  is  ocnamooly  called  iaiker" 

Louisa  here  inquired  ^^  Whether  the  air  did  not  escape 
with  more  or  less  readiness,  according  to  the  degree  of 
resistance  it  met  with  in  the  liquid  ? '' 

"I  thaniL  you,"  said  Mr.  SeymouTi  "for  haying  so 
kindly  assisted  me  in  the  ezplanatioii*^ 

Louisa  smiled  at  this  mark  of  her  fiUherji  approbation, 
and  Mr.  Seymour  proceeded, — ^^  It  is  on  that  very  account 
that  spirit,  after  it  has  been  shaken,  so  soon  regtins  its 
transparency :  for,  in  consequence  of  the  superior  lightneH 
of  that  fluid,  and  the  little  cohesion  which  subsists  be- 
tween its  particles,  the  air  makes  a  rapid  escape.  In  like 
manner  we  may  account  for  the  spongy  appearance  which 
gives  such  superiority  to  our  bread ;  in  that  case,  the  air 
disengaged  during  the  fermentation  of  the  dough  cannot 
escape  through  so  viscid  a  mass  ;  it  therefore  remains,  and 
thus  produces  the  eyes  or  bubbles,  which  you  may  always 
observe  in  every  well-baked  loaf." 

'^  See,  papa ! "  exclaimed  Tom,  ^^  the  bubbles  which  John 
has  blown  in  the  lather  are  not  round,  but  angular  figures 
— they  appear  to  be  like  the  hexagons  which  we  used  to  cot 
out  for  our  papi/ra-plasticsJ' 

^^  They  are  certainly  hexagonal,"  replied  Mr.  Seymour; 
<^  and  the  form  arises  from  the  pressure  of  the  bubbles 
upon  each  other.  The  same  appearance  is  to  be  seen 
in  the  pith  of  vegetables,  when  examined  by  the  micro- 
scope, and  is  the  result  of  the  general  reaction  of  the  solid 
parts  upon  each  other;  but  let  us  proceed  to  Uov 
some  bubbles.  Plunge  the  bowl  of  the  tobacoo-pqie  into 
the  lather." 

Tom  obeyed  his  Other's  directions,  and  blowing  throngii 
the  stem  produced  a  bubble. 
^^  See  1  see  1 "  cried  lioum)  ^^  "nVv^l  ^.  beautiful  bubble  I 
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bat   there  is   a  quantity  of  soap  hanging^   to  its  under 
part." 

"  I  will  take  it  off  with  ray  fing;er,"  said  Mr,  Seymour. 

•'There  it  g^oes  !  "  exclaimed  Tom. 
"  What   beautiful  colours  it   displays !    as  bright  aod 
gaudy  as  those  of  the  rainbow ! "  observed  his  sbter. 
"  It  has  burst !  "  cried  Louisa. 

"  Ah  !  my  dear  children,"  murmured  the  vicar,  with  au 
>ir  of  pensive  gravity,  '  Tenues  secesait  in  auras,'  as  the 
fo«t  has  it.  Eveu  thus  it  is  with  all  the  full-blown  bubbles 
lur  &ncy,  raised  by  the  breath  of  hope ;  the  moment 
th«^  appear  most  vivid  and  promising  to  our  imagination, 
they  vanish  'into  air,  into  thin  air,'  liise  the  gaudy  and 
Msubstantial  soap-bubble  you  have  just  witness :  but 
proceed  to  blow  another." 

"  There  is  one  !  "  exclaimed  Louisa ; — "  see,  it  is  of  an 
oblong  shape,  like  an  egg  I — there  it  goes  I — ^bat  I  declare 
it  is  now  perfectly  round ! ! — wliat  can  be  the  reason  of  its 
elianging  iu  figure  ?  " 

I  am  glad  you  have  asked  that  question,  because  my 
[  answer  wilt  serve  to  illustrate  an  important  property  of  air, 
aid  which,  indeed,  is  common  to  all  fluids.  Wiiile  the 
npper  part  of  the  bubble  was  attached  to  tiie  bowl  of  [lie 
pipe,  its  gravity,  being  resisted,  drew  it  into  an  elliptical 
form;  but  the  instant  it  was  detached,  the  contained  air 
pressed  equally  in  all  directions,  and  the  bubble,  in  conse- 
[juence,  became  a  perfect  sphere."  * 

*  A  aclentific  friend  observed  to  the  sutbor,  that,  s<  tbe  globe 
inwnillM  len  aurface  tlun  any  other  figure  of  equal  capacity,  it  i» 
ofiS  fimiu  that  which  is  beat  calculated  to  allow  the  cloaeat  spproii- 
■MliMi  of  the  particles  of  soap  and  water;  and  ss  there  inuat  exist 
■■iii|i»l  nicb  particiea  a  strong  cohesive  tendenc;,  after  having  been 
tord/bXj  stretched  out,  oa  it  were,  by  Che  air  blown  into  the  bubble,  It 
UBewt  tbut,  did  no  other  cause  operate,  the  bubble  would  asaume  the 
■pbericai  form;  in  other  words,  that  the  eSbrt  of  all  the  &Gven\. 
pntidnof  the  mass  lo  approach  each  other  as  oloselj  us  ■poasVlA* 
tmatifaJtlatbeassampUoa  of  tbe  spherical  form.  Tho  aawie  \a-« 
B  9 
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^i  I  do  not  exactly  understand  what  you  mean  by  ^  press* 
ing  equally  in  all  directions.'  '* 

'^  The  expression  is  surely  sufficiently  intelligible.  Did 
you  not  learn  in  our  conversation  of  yesterday,  that  air  has 
weight,  and  exerts  a  pressure  as  much  upwards  as  down- 
wards and  laterally  ?  .Were  this  not  the  case,  how  could 
the  air  in  the  interior  of  our  bodies  counteract  the  pressure 
of  the  atmosphere  ?  The  form  of  the  bubble  proves  the 
same  fact  in  a  different  way ;  for,  had  the  air  in  its  cavity 
pressed  more  in  any  one  direction  than  in  another,  the 
bubble  could  not  have  been  round,  or,  to  speak  more  cor- 
rectly, a  sphere." 

"  What  are  you  musing  about?"  cried  the  vicar,  who 
had  observed  the  attention  of  the  boy  riveted  upon  the  bowl 
of  the  tobacco-pipe :  '^  I  am  sure,  from  your  countenance, 
that  some  circumstance  is  puzzling  you." 

"  You  are  right,  my  dear  sir ;  I  was  just  then  thinking 
how  it  can  possibly  happen  that  the  bubble  should  not  have 
a  hole  in  its  upper  part ;  for,  while  I  am  blowing  it  up, 
there  must,  of  course,  be  a  communication  between  my 
mouth  and  its  interior,  or  else  how  could  the  air  pass  into 
it?" 

*'  True,"  said  his  father  ;  "  but  the  act  of  throwing  it 
off  from  the  bowl  of  the  pipe  will  unite  this  breach  ;  for 
there  exists  a  strong  cohesive  attraction  between  the  atte- 
nuated particles  of  the  lather ;  you  will,  therefore,  perceive 
that,  on  this  account,  the  bubble  will  be  more  readily  and 
securely  separated  by  a  lateral  than  a  perpendicular  motiou 
of  the  pipe." 

governs  the  fonnation  of  the  drops  of  water  as  they  fall  from  the 
clouds,  sparkle  from  the  fountain,  or  glisten  on  the  dewy  foliage ;  and 
to  avail  ourselves  of  a  beautiful  instance  of  the  alliance  of  science 
with  poetry,  we  must  be  allowed  to  quote  the  following  charming 
lines  of  Rogers  :— 

"  That  very  law  which  moulds  a  tear, 
And  bids  it  trickle  from  its  source— 
That  law  preserveft  \Yi«  e»s\2[k «.  «^here, 
And  guides  t]|[ie  'i^Xa.iiet^VxiViEi^vx  ^\a»^r 
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"  I  wish,"  said  Tom,  "  that  1  could  discover  some  m©- 
UhnI  of  preventing  their  bursting  so  soon,  for  there  ia 
scarcely  time  to  examine  them  before  tliey  vanish.  What 
ma  be  the  cause  of  their  sliort  duration  ?  " 

"  Consider,  my  dear  boy,  the  frailty  of  their  structure,- 
■nd  I  tbink  that  the  precarious  tenure  of  their  existence 
will  cease  to  astonish  you ;  indeed,  the  wonder  is,  that  they 
ilionld  endure  so  long.  The  film  of  wlijch  they  consist  is 
^•conceivably  thin,*  so  that  the  slightest  impulse  will  be 
apt  to  rupture  it ;  besides  which,  there  must  be  a  consider- 
^e  evaporation  going  on  from  their  surface,  while  the  con* 
tnction  of  the  contained  air,  from  change  of  temperature, 
piust  also  tend  to  limit  their  duration.  You  must  likewise 
nmember  that  the  soap-lather  will  have  a  tendency  to 
pavitate  towards  the  depending  part  of  the  bubble,  and, 
ungequently,  by  quitting  the  upper  portion,  to  render  it  of 
Aill  greater  tenuity.  Tliis  last  effect  might,  perhaps,  be 
obviated,  in  some  measure,  by  giving  a  rotatory  motion  to 
the  bubble  around  its  axis ;  but  this,  again,  would  acce- 
lente  the  evaporation,  which,  after  aU,  is  the  principal  cause 
of  the  shortness  of  its  duration  ;  so  that,  unless  this  latter 
effect  could  be  remedied,  I  despair  of  suggesting  any  expe* 
dient  by  which  the  frail  existence  of  our  airy  structure 
oould  be  protracted.  You  must,  therefore,  seek,  from,  .a 
succession  of  bubbles,  the  prolongation  of  an  amusement 
which  no  single  one  can  afford  you." 

"  And  could  not  the  evaporation  be  prevented  ?"  asked 
Tom. 

"  If  the  bubble  were  blown  in  a  glass  vessel,  and  the 
latter  immediately  closed  after  tiie  operation,  it  would 
remain  for  some  time  ;  I  remember  having  once  preserved 
a  bubble  in  this  manner  for  a  very  considerable  period." 

Tom,  however,  did  not  appear  to  relish  this  scheme ;  aa, 

be  said,  the  great  sport  arose  from  watching  the  move- 

menU  of  the  floating  bubble ;  the  boy,  accordingly,  deter- 

■  Not  exceeding  the  two  millionth  port  of  anvocb. 
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inii|ed  to  puraae  the  amusem^it  in  the  umial  manner.  His 
&ther,  however,  observed,  that  by  mixing  a  solution  of 
isinglass  with  the  soap-lather,  Isjrger,  as  well  as  more 
lasting  babbles  might  be  blown;  and  Tom  aooordingly 
determined  to  make  the  experiment. 

During  this  dialogue,  little  John  had  succeeded,  for  the 
first  time,  in'  launching  the  airy  bauble.  Imaginaticm 
always  tinges  the  objects  of  our  first  eflbrts  with  briUiant 
tints;  no  wonder,  therefore,  that  John,  with  a  shout  of 
ecstacy,  should  have  pronounced  it  to  have  been  the  most 
beautiful  bubble  he  had  ever  seen :  in  truth,  the  sun  was 
shining  brightly,  and  the  colours  thus  produced  very  justly 
excited  the  admiration  of  all  present. 

^^  I  cannot  understand  the  cause  of  these  beautiful  co- 
lours," said  Louisa. 

Mr.  Seymour  expressed  a  fear  that,  in  theur  present  state 
of  knowledge,  they  would  be  scarcely  Mb  to  undenrtand 
the  explanation  he  should  afibrd  them.  **  But,"  said  he, 
"1.  believe  you  know  that  a  ray  of  light  is  divisible  into 
seven  colours,  and  that,  when  it  passes  through  certain 
media,  or  is  reflected  from  certain  surfiices,  this  division  is 
effected,  and  the  various  colours  produced  (34).  The 
film  of  the  soap-bubble  is  amongst  the  latter  bodies ;  but 
I  must  refer  you,  for  further  information  upon  this  sub- 
ject, to  Mrs.  Marcet's  beautiful  account  of  ^  Refraction  and 
Colours.' " 

"  Now,  Tom,"  said  his  father,  "  fetch  your  squirt,  for 
we  have  not  yet  finished  our  inquiry  into  the  efibcts  of  the 
air's  pressure." 

The  squirt  was  produced ;  but  it  was  out  of  repair :  for, 
on  attempting  to  fill  it  with  water,  the  instrument  entireif 
failed  in  the  performance  of  its  office. 

<'  I  see  the  defect,"  said  Mr.  Seymour,  '^  which  a  litdS 
string  will  easily  remedy." 

A  piece  of  string  was  instantly  produced  from  that  waifi 
versal  depdt,  the  breeches  pocket  of  a  schoolboy.    Mr. 
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Styiroiir  said  he  should  bind  a  portion  of  it  around  the  end 
of  the  piston. 

"  What  do  you  mean  by  the  piston?"  inquired  Tom. 

"  The  rod  whicli  moves  up  and  down  in  the  cylinder,  tff 
tube;  and,  unless  its  end  fits  so  exactly  as  to  prevent  the 
admission  of  air,  it  is  clear  that  the  squirt  canuot  draw 
any  water.  It  was  for  the  purpose  of  making  this  part  fit 
tightly  that  I  wanted  the  string-,  and  you  will  now  perceive 
that  the  instrument  ia  ready  for  use : — fetch  me  a  vesnel  of 

Tom  soon  produced  the  water,  and,  on  placing  it  on  tlie 
ground,  requested  that  he  aiight  tie  allowed  to  fill  the 
aquirt.  This  he  accordingly  effected  without  difficulty, 
,  on  pressing  down  the  handle,  he  projected  a  stream  of 
water  to  a  considerable  distance. 

'  I  perceive,"  said  Tom,  "  tliat  the  stream  describes  a 
curve,  like  my  ball." 

"  To  be  sure ;  it  ia  under  the  joint  influence  of  the  same 
forces,  viz.  those  of  projection  and  gravity.  But  explain 
the  operdtion  of  the  squirt." 

"  As  soon  as  I  raised  the  piston,  an  empty  space  was  lefl 
in  the  lower  part  of  the  cylinder,  which  I  suppose  would 
have   remained  aa  a  vacuum,  had  not  tjie  water  rushed 
,   into  it," 

"And  why  did  the  water  rush  into  it?" 
Tom  hesitated. 

"Was  it  not,  think  you,  owing  to  the  pressure  of  the 
I  atmosphere  upon  the  surface  of  tlie  water  ?  When  you 
'  raised  the  piston,  the  air  above  it  was  aiso  raised,  and  ulti- 
mately driven  out  by  the  force  of  the  ascending  piston  ; 
iDd  since  the  air  could  not  find  any  entrance  from  below  as 
.Dg;  as  the  point  was  under  the  water,  the  inteiior  of  the 
inirt  would  necessarily  have  remaned  quite  empty,  or 
ive  been  a  vacuum,  had  it  not  been  for  the  weight  of  the 
moephere,  which,  not  having  any  counteracting  pressure, 
JVC   the  water  into  the  tiibe,  and  thua  ¥i\\«&  \t\  utv& 
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which,  by  preiBiiig  down  th»  pifton,  ytm  again  expeUed 
with  considerable  fivroe." 

<<Your  explanation,*'  cried  Looin,  ''is  so  dear  and 
intelligible,  that  I  fed  quite  confident  I  ooidd  now  explain 
any  machine  that  owes  its  action  to  the  exhanstiim  of  the 
air,  and  the  pressure  of  the  atmosphere.'' 

''  If  that  be  your  beUef,''  said  Mr.  Seymour,  <'  I  will  not 
lose  a  moment  in  putting  your  knowledge  to  die  test- 
Tom,  do  you  run  into  the  house,  and  ^eh  hither  the 
kitchen  bellows.*' 

The  bellows  were  produced,  and  Louisa,  having  been 
desired  by  her  father  to  explain  the  manner  in  which  they 
received  and  expelled  the  air,  proceeded  as  £>llows :  **  Upon 
raising  the  upper  from  the  under  board,  the  interior  i^iaoe 
of  the  bellows  is  necessarily  increased,  and  immediatdy 
supplied  with  an  additional  quantity  of  air,  wiiich  is  driven 
into  it  by  the  pressure  of  the  atmosphere ;  when,  by  presring 
down  the  upper  board,  it  is  again  expelled  through  the  iron 
tube  or  nosle.*' 

^^  To  be  sure,"  said  Tom,  ^'  in  the  same  manner  that  the 
water  was  expelled  from  my  squirt,  when  I  pushed  down 
the  handle." 

"  So  fer  you  are  quite  correct,"  said  Mr.  Seymour ;  "  hut 
you  have  not  yet  told  us  the  use  of  the  hole*  in  the  under- 
board,  and  which  is  covered,  as  you  perceive,  with  a 
moveable  flap  of  leather :  it  is  termed  a  valve,  or  *  wtHd- 
clap:  " 

<^  That,"  replied  Tom,  <<  is  for  the  purpose  of  admitting 
the  air,  when  we  raise  up  the  board.*' 

^^  Exactly  so ;  and  also  to  prevent  the  air  from  paanngottt 
again,  when  you  press  it  down.  I  wish  to  direct  year 
attention  particularly  to  this  contrivance,  because,  simple 
as  it  may  appear,  its  action  will  teach  you  the  geoeid 

'*'  A  story  is  told  of  a  young  student,  less  intelligent  of 
Tom  Seymour,  who,  upon  1)6111%  oy&^Ledi^Sii^xvsm  of  this  holes 
*'/ot  the  reception  of  the  knee  while  blounwg  iKft  jiT«r 
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nature  of  a  valve.  Without  it,  the  operation  of  fiUing  the 
bellows  with  air  would  have  been  go  tedious  as  to  have 
destroyed  the  utility  of  tlie  instruraent ;  for  the  air  could,  in 
that  case,  have  only  found  admission  through  the  nosle,  and 
that,  again,  would  have  been  attended  with  the  additional 
disadvanti^  of  drawing  smoke  and  other  matter  into  tta 
cavity  ;  wbeu,  however,  you  raise  up  the  board,  the  air,  by 
its  external  pressure,  opens  the  wind-clap  inwards,  and  thus 
finds  an  easy  entrance  for  itself;  and  when  you  prexa  the 
board  downwards,  the  air,  thus  condensed,  completely  shuts 
the  valve,  and,  ita  return  through  that  avenue  being  pre- 
vented, it  rushes  out  through  the  tube." 

The  children  were  much  pleased  with  the  simplicity  of  ' 
this  invention,  and  Tom  inquired  of  the  vicar  who  first 
thought  of  it, 

"  We  are  informed  by  Strabo,"  replied  Mr.  Twaddleton^ 
"  that  Anacharsis,  the  Scythian  philosopher,  who  lived  in 
the  time  of  Solon,  about  six  hundred  years  before  Christ, 
inventeci  the  bellows,  as  well  as  tlie  anchor,  and  potter's 
wheel ;  but,"  he  added,  "  there  is  some  reason  to  doubt  the 
truth  of  this  statement.  The  bellows,  however,  were  cer- 
tainly known  to  the  Greeks;  and  the  great  poet  Virgil 
alludea  to  them  in  his  fourth  Geoi^c  :* 

" Alii  taorinis  fotlibua  auras 

Aedpiunt  rodduntque." 

Mr.  Seymour  now  proposed  that  they  should  proceed  to 
consider  the  structure  and  operation  of  the  pump. 

"  I  suppose,"  said  Louisa,  "  that  tlie  pump  raises  water 
in  the  same  manner  as  the  squirt." 

"Exactly  upon  the  same  principle,"  replied  her  father; 
"but  the  machinery  is  a  little  more  complicated,  since  its 
object  is  not  to  force  the  water  out  of  the  pump  at  the  same 
end  of  the  pipe  at  which  we  draw  it  in.  We  will,  however, 
[Hroceed  to  the  stable-yard,  and  examine  the  pump;  and  do 
•  tine  171. 
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you,  Tom,  provide  a  piece  of  dudk,  in  order  that  I  maj 
make  a  sketch  of  some  of  its  principal  puts." 

The  party  immediately  proceeded ;  and,  as  they  walked 
along,  Mr.  Seymour  deidred  the  children  to  remember  that 
the  weight  of  the  atmosphere  was  estimated  as  being  eqoal 
to  that  of  fifteen  pounds  upon  every  square  inch  of  SDrAboe; 
and  that  the  moment  the  water  arrived  at  svch  a  height  as 
to  balance  that  pressure,  it  could  ascend  no  higher:  he 
added,  that  the  altitude  at  which  such  a  balance  took  phoe 
was  about  32  or  33  feet  above  the  surfiuse. 

^^  If  that  be  the  case,"  said  Louisa,  *^  the  pump,  of  oourse, 
can  never  raise  water  from  any  well  of  greater  ilepth  thaD 
that  which  you  state." 

^^  Not  without  some  additicmal  contrivance,  which  I  dull 
afterwards  explain  to  you,"  replied  Mr.  Seymour. 

The  party  had,  by  this  time,  arrived  at  the  pamp;"itB 
door  was  opened,  and  as  much  of  the  apparatus  exhibited 
as  could  be  conveniently  exposed.  Mr.  Seymour  then 
chalked  the  annexed  sketch  upon  the  stable-door. 

"Is  that  a  pump?"  asked  Tom:  «I 
should  certainly  never  have  guessed  what 
yoti  intended  to  represent." 

"It  is  not  a  perspective  drawing,  my 
dear,  but  a  representation  of  the  different 
parts  as  they  would  appear  were  it  pos- 
sible to  cut  the  pump  in  halves,  horn  top 
to  bottom,  without  disturbing  any  of  its 
arrangements.  A  drawing  of  this  kind, 
which  is  frequently  used  for  the  sake  of 
explanation,  is  termed  a  seetionJ 


99 


Mr.  Seymour  here  took  an  apple  from  his  pocket,  and, 

having  cut  it  in  two,  observed  that  the  surfiices  thus  exposed 

presented  sections  of  the  fruit.    This  illustration  was  ito- 

derstood  by  all  present,  and  Mr.  Seymour  continued,  **I 

have  here,  then,  a  section  of  the  common  household  pomp. 

the  cylinder  ox  \»xtd  \  y  x\v^  tax.>MgDX.  ^^aUm  whidi 
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moves  or  works  within  it  by  means  of  the  rod ;  q  is  the 
^suction,'  or  'feeding-pipe/  descending  into  a  well,  or  any- 
other  reservoir ;  s  the  valve,  or  little  door,  at  the  bottom  of 
the  barrel,  covering  the  top  of  the  feeding-pipe ;  and  there 
IB  a  similar  valve  in  the  piston,  both  of  which,  opening  up- 
irards,  admit  the  water  to  rise  through  them,  but  prevent 
its  returning.  As .  this  part  of  the  apparatus  is  no  less 
ingenious  than  it  is  .important,  I  will  sketch  the  valve, 
or  dacky  as  it  is  termed  by  the  engineer,  on  a  larger 
scale." 

Their  &tber  then  chalked  the  annexed  figure ; 
from  which  its  construction  was  rendered  per- 
fectly intelligible  to  the  children. 

Mr.  Seymour  proceeded:  ^^When  the  pump  is  .in  a 
state  of  inaction,  the  two  valves  are  closed  by  their 
own  weight  x  but,  on  drawing  up  the  piston  p,  from 
the  bottom  to  the  top  of  the  barrel,  the  column  of  air, 
which  rested  upon  it,  is  raised,  and  a  vacuum  is  produced 
between  the  piston  and  the  lower  valves ;  the  air  beneath 
this  valve,  which  is  immediately  over  the  surface  of  the 
water,  consequently  expands,  and  forces  its  way  through  it ; 
the  water  then  ascends  into  the  pump.*  A  few  strokes  of 
the  handle  totally  exclude  the  air  from  the  body  of  the 
pump,  and  fill  it  with  water ;  which,  having  passed  through 
both  valves,  runs  out  at  the  spout." 

^^  I  understand  how  water  may  be  thus  raised  to  the 
deration  of  32  feet,  but  I  have  yet  to  learn  the  manner  in 
wbidi  it  can  be  raised  above  that  distance,"  said  Louisa. 

^  It  is  undoubtedly  true  that,  if  the  distance  from  the  sur. 
ftee  ci  the  water  to  the  valve  in  the  piston  exceed  32  feet, 
Ulier  can  never  be  forced  into  the  barrel ;  but  you  will 
nMj  perceive  that,  when  once  the  water  has  passed  the 
pwhiii-valve,  it  is  no  longer  the  pressure  of  the  air  which 
cmes  it  to  ascend ;  after  that  period  it  is  raised  by  lifting 
iti^as  you  would  raise  it  in  a  bucket,  of  which  the  piston 
failed  the  bottom ;  and  water,  having  been  so  raised,  caxv- 
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not  fiill  back  again,  in  consequence  of  the  valve,  which 
kept  closed  by  its  pressure.    All,  therefore,  that  is  neci 
sary,  is  to  keep  the  working  barrel  within  the  limits 
atmospheric  pressure  $  we  have  then  only  to  fix  a  continu 
straight  pipe  to  the  top  of  the  barrel,  and  to  lengthen  t 
piston-rod  in  the  same  proportion,  and  the  water  will  oo 
tinue  to  rise  at  each  successive  stroke  of  the  pump,  until 
length  it  will  flow  over  the  top  of  the  pipe,  or  throng 
a  spout  inserted  in  any  part  of  its  side.     The  comm< 
pump,  therefore,  is  properly  called  the  sucking  and  liftii 
pump.^* 

The  party  expressed  themselves  fiilly  satisfied ;  and  To 
inquired  who  invented  the  machine. 

'^  Xt  is  an  instrument  of  great  antiquity,"  replied  I 
father :  ^^  its  invention  is  generally  ascribed  to  Ctesebes 
Alexandria,  who  lived  about  120  years  before  Christ ;  bi 
the  principle  of  its  action  was  not  understood  for  ages  aft 
its  invention.  The  ancients  entertained  a  belief  th 
^Nature  abhorred  a  vacuum;'  and  they  imagined  tha 
when  the  piston  ascended,  the  water  immediately  rush< 
forward  to  prevent  the  occurrence  of  this  much-dread< 
vacuum.  In  the  seventeeth  century  a  piunp  was  coi 
structed  at  Florence,  by  which  it  was  attempted  to  rai 
water  from  a  well  to  a  very  considerable  altitude,  but 
was  found  that  no  exertion  of  this  machine  could  be  mac 
to  raise  it  above  32  feet  from  its  level.  This  unexpected  en 
barrassment  greatly  puzzled  the  engineer,  until  Galileo  su{ 
gested  that  the  pressure  on  the  water  below  must  cause  i 
ascent  into  the  pump,  and  that,  according  to  this  theo^ 
when  it  had  risen  32  feet,  its  pressure  became  equivalei 
to  that  of  the  atmosphere,  and  could  not,  therefore,  rii 
any  higher;  and  as  they  did  not,  at  that  time,  unde 
stand  the  construction  of  the  piston-valve,  the  design  wi 
abandoned. 

"Before  we  quit  this  subject,"  added  Mr.  Seymou 
^'I  wish  to  show  you  oti^  ox  X-wo  ^-x.^ivaskftuts,  in  ferth< 
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elucidation  of  the  effect  of  atmospheric  pressure ;  but  for 
tfiis  purpose  we  must  return  to  the  library," 

As  soon  as  the  party  had  re-aBsembled,  Mr.  Seymour, 
pointing  to  tie  preparations  on  the  table,  said  they  would 
readily  perceive  that  he  required  but  a  very  simple  ap- 
paratus for  the  occasion  ; — "  here,  for  instance,  is  a  commoa 
glass  tumbler  filled  with  water,  and  I  place  over  its  mouth 
a  piece  of  paper.  I  now  invert  it,  and  you  see  tlie  paper 
does  not  &11  off,  nor  does  a  single  drop  of  water  escape 
&Dm  the  glass.     I  ask  you,  Tom,  for  an  explanation," 

"I  suppose,"  answered  the  boy,  "tliat  the  pressure  of 
tlte  atmosphere  upon  the  paper  kept  it  in  its  place." 

"  Undoubtedly ;  the  external  pressure  of  the  air  ivaa 
pealer  than  the  gravitating  force  of  the  water ;  and  I  trust 
tliat,  after  the  late  explanation  of  the  pump,  you  will 
Wsdily  perceive  that  this  difference  in  favour  of  the 
UDoepheric  pressure  must  continue  as  long  as  the  column 
of  water  does  not  exceed  32  feet." 

"  I  understand  that  perfectly ;  but  etill  I  do  not  ex- 
•ctfy  see  why  the  paper  cover  was  necessary  to  keep  the 
water  in  the  tumbler." 

His  fiither  informed  him  tiiat,  from  the  ample  expanse  of 
its  mouth,  the  water,  without  such  a  guard,  would  at  once 
bve  gushed  out,  and  been  replaced  by  the  ascending  air ; 
viiereas,  had  the  mouth  of  the  vessel  terminated  in  a  narrow 
neck,  the  paper  might  have  been  easily  dispensed  with  i 
since  in  that  case  the  small  column  of  water  would  be 
ooable  to  force  a  passage  for  itself  through  the  contracted 
orifice,  without  undei^ing  a  dbpersion,  and  to  that  the 
cohesion  of  its  particles  would  oppose  an  insuperable 
obstacle. 

"Have  you  never  observed  the  difficulty  of  drinking  out 
of  a  phial  ?"  asked  his  father, 

"  To  be  sure ;  very  often  at  school,  but  I  was  never 
More  able  to  account  for  it," 

"  We  will  now  proceed  to  another  expemaeut.    1  ^aie 
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here  a  lamp-glasSy  converted  for  the  oeoMum,  as  yoa  may 
porcdve,  into  a  water-bottle,  by  means  of  a  eoik  inserted 
into  its  lower  opening.  I  now  propose,  as  in  mj  former 
experiment,  to  fill  it  with  water,  and  to  place  over  its 
mouth  a  piece  of  paper,  and  then  to  invert  it  as  before— 
observe  I  not  a  single  drop  of  water  escapes." 

^^  Why,  that  is  nothing  more  than  a  repetition  of  your 
former  experiment,"  exclaimed  Louisa. 

^^  Ton  are  impatient,  my  dear  girl ;  let  me  beg  that  you 
will  wait,  and  observe  what  will  follow." 

^^  See !  I  now  make  a  hole  in  the  cork  with  your  bodkin, 
and  away  pours  out  the  water,  sweeping  the  paper  before 
it  like  a  cataract.  Can  you  explain  this  ?"  asked  Mr. 
Seymour. 

**  I  suppose,"  said  Tom,  ^^  that  theair,  by  rushing  through 
the  hole  you  made  in  the  cork,  pressed  out  the  water  by  its 
weight,  just  as  the  pea  was  shot  out  of  my  pea-shooter." 

^^  You  have  not  answered  my  question  with  your  accus- 
tomed consideration,"  said  his  father.  ^^  Let  me  ask  you, 
how  it  is  possible  that  the  air  thus  admitted  should  possess 
any  such  power  ?  Have  you  so  far  forgotten  first  prin- 
ciples as  not  to  know  that  its  internal  pressure  will  be 
counterbalanced  by  the  atmosphere  on  the  exterior ;  and 
that,  an  equilibrium  being  thus  obtained,  we  may  ex- 
clude altogether  the  interfering  influence  of  atmospheric 
pressure  ?" 

'^  I  see  it  all  clearly  now — by  letting  the  air  into  the 
glass  you  equalised  its  pressure  on  the  outside^"  said  Tom. 

^'  And,  therefore,"  added  his  &,ther,  ^^  the  water,  being 
thus  left  to  follow  an  unobstructed  course,  did,  in  obedience 
to  the  universal  law  of  gravity,  flow  out  of  the  vesseL 

^^  With  the  knowledge  then  that  you  have  thus  acquired, 

you  will  readily  imderstand  many  things  of  daily  occurrence, 

which  might  otherwise  appear  unaccountable;   thus,  for 

instance,  the  vent-peg  or  spigot  must  be  raised  before  the 

beer  will  flow  out  of  the  band.  1  iWxsisi^  xcAt^^rticularly 
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to  thb  example,  aa  it  will  afTord  the  simplest  explanation 
of  a  very  curious  coujuriug  toy  I  have  just  obtained,  and 
which  I  shall  presently  exhibit  before  you." 

The  cliildreu,  as  may  be  readily  i^upposed,  were  much 
delighted  by  so  exciting'  an  announcement ;  nor  were  the 
TJcar  and  Major  SnapweU  less  curious  to  learn  the  nature 
of  the  proposed  exhibition. 

Mr.  Seymour  having  rung  the  bell,  a  servaut  entered 
with  a  black  pint  bottle,  and  sundry  small  gliisses,  duly 
amuiged  on  a  waiter. — "  I  now  propose  to  supply  each  of 
my  quests,  from  the  same  magical  bottle,  with  a  glass  of 
any  wine  he  may  call  for,"  said  Mr.  Seymour. 

The  vicar  preferred  port,  and  received  it ;  the  major 
required  sherry,  and  his  wish  was  grattiied ;  Tom  asked 
for  some  sweet  wine,  and  he  obtained  it ;  and  thus  did  Mr. 
Seymour  proceed,  successively  filling  five  glassies,  each 
with  a  diflerent  wine,  from  the  same  identical  bottle. 

"  Bless  my  heart  I"  exclaimed  the  major ;  '■  1  hope  Mr. 
Seymour  has  nut  formed  an  unholy  alliance  with  the 
Prince  of  Darkness ;  for  it  must  be  confessed  he  rivals  tht; 
magic  of  Mephistopheles  in  the  wine-vaults  of  Leipsig.* 
At  all  events,  let  us  beware  how  we  spill  a  drop,  lest  it 
abould  turn  to  flame  and  consume  us." 

"  Be  not  alarmed,  my  good  and  pious  fiiends ;  as  soon 
as  I  shall  have  described  the  ingenious  construction  of  my 
bottle,  its  mysterious  influence  will  be  explained,  and  I 
thall  be  restored  to  your  good  opinion." 

"  This  bottle,"  aaid  Mr.  Seymour,  is  made  of  tin-plate, 
■0  jt^ianned  as  to  resemble  a  common  wine-bottle.  In  its 
interior  there  are  five  compartments,  each  terminating  in  a 
mall  tube  in  the  neck,  with  an  orifice  on  the  outside. 
These  air-holes,  having  a  connection  with  the  cavities 
within,  act  like  the  venti-peg  of  the  barrel,  to  which  I  have 
lately  alluded.  When,  therefore,  they  are  covered  by  the 
fingers,  it  is  evident  that  the  liquid  contents  of  the  r&- 
'  Goethe's  Fautt. 
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spectiye  oampurtmeiite  cannot  flow  cdiM  the  bot 
by  raiaing  each  fii^^er  sucoeBsiTelyi  we  ean  com 
pleasure,  the  flow  of  any  one  of  the  Uquids,  in  the 
you  have  witneMed/' 

Major  Snapwell  observed  that  he  had  frequent 
of  this  conjuring  trick,  as  being  one  of  the  most  si 
and  successful  efforts  of  M.  Robin ;  whose  wond 
had  lately  elicited  such  general  approbation  from  1 
seers  of  London. 

We  must  now  conclude  the  philosophic  amuse 
this  day.  To^norrow  we  hope  to  enter  upcm  the  in 
subject  of  the  Kite. 
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CHAPTER    XIV. 


The  children  were  summoned  into  the  library,  and  in- 
ftprmed  by  their  father  that  he  was  at  leisure  to  explain 
lie  philosophy  of  the  kite ;  a  subject  with  which  Tom 
liad  repeatedly  expressed  some  impatience  to  become 
■equainted. 

"It  is  a  beautiful  day,"  exclaimed  the  boy  joyously  j 
'  and  there  is  such  a  delightful  breeze,  that  I  should  really 
all  it  a  complete  kite-day." 

"  Gently,  ray  fine  fellow,"  replied  Mr.  Seymour :  "  the 
rird  must  be  8edged,  ere  it  can  fly.  We  have  not,  as 
ret,  any  kite ;  for  you  know  that  the  one  you  possess  is 
;katt«red  beyond  the  possibility  of  repair." 

"  True,  papa ;  bat  couid  not  Robert  jusl  sle^  Vtito  "Caa 
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Tillage  and  buy  one?     I  saw  several  kitea  in  tlie  shop 
of  Peg  Bobson  yesterdB;." 

"  I  do  not  doubt  it,  my  boy ;  but  the  kites  ^hicb  aie  to 
be  found  in  the  toy-ifaop  are  made  to  sell,  ratker  than  to  6j ; 
we  must,  therefore,  ctmstruct  one  for  ourselves ;  and  see  1 1 
have  accordingly  prepared  all  the  necessary  materials  for 
the  purpose.  I  have  here,  as  you  perceive,  a  straight  lath 
of  deal,  about  three-quarters  of  an  inch  wide,  and  leM  than 
a  quarter  of  an  inch  thick,  and  about  four  feet  in  length ; 
this  is  quite  ready  for  forming  t[ie  standard,  or  badt-hime 
of  the  kite :  and  now  for  the  bow.  The  cooper  has  c<»n- 
plied  with  my  directions,  and  sent  an  nnbcot  hoop  as  fret 
as  possible  from  knots;  you  observe  that  it  is  about  the 
same  length  as  tiie  lath,  but  it  will  be  necessary  to  pare  it 
down  a  little  at  each  end,  in  order  to  make  it  bend  men 
readily  to  the  required  shape." 

Tliis  having  been  accomplished,  Mr.  Seymour  proceeded 
to  form  the  framework  of  the  kite  in  the  following  man- 
ner.    He  first  ascertained  the  central  point  of  the  bow,  i^ 
balancing  it  on  bb  fore-finger ;  he  then  affixed  that  point,  I7 
means  of  string,  to  the  lath,  at  e, 
about  an  inch  and  a  half  from  its 
upper  extremity ;  a  notch  was  next 
cut  in  each  end  of  the  hoop^  V 
bow,  a  d;  having  fixed  the  Bbiog 
in  the  notch,  a,  he  drew  it  thiougk 
another,  e,  previously  cut  in  de 
bottom  of  the  lath,  and  canied  it 
to  the  opposite  end  of  the  bow  d; 
the  skeleton   now  presented  the 
usual  form  of  the  kite.     The 
point,  therefore,  was  to 
whether  the  two  sides  of  the 
were  in  equilibrio,  which  he  deta 
mined  by  balancing  the  lath  a 
the  Snger,  and  observing  wteliiet  \\. 
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or  dipped  od  either  side.  This  adjustment  having  been 
accomplished;  Mr.  Seymour  next  continued  the  string  from 
(/across  the  skeleton  to  the  opposite  notch  a,  giving  it 
one  turn  round  the  lath  in  its  way  ;  from  a  it  was  carried 
to/  and  wound  round  the  top  of  the  lath,  and  then  again 
&8tened  at  d ;  from  d  it  was  extended  rather  more  than 
midway  down  the  lath,  and  having  been  secured  at  6, 
was  finally  carried  to,  and  secured  in  the  notch  a.  The 
framework  was  now  pronoimced  by  Mr.  Seymour  to  be 
cwnplete.* 

The  next  part  of  the  process  was  to  cover  it  with  paper. 
Ur.  Seymour  observed,,  that  the  best  kind  which  could  be 
employed  for  this  purpose  was  that  known  among  sta- 
tioners by  the  name  of  fan-papery  so  called  from  its  being 
nanu&ctured  for  the  use  of  the  &n-maker ;  its  merits,  he 
■id,  dep^ided  upon  the  size  of  its  sheets,  as  well  as  upon 
the  thinness  and  firmness  of  its  texture :  this  however  was 
not  at  hand ;  he  was  therefore  obliged  to  rest  satisfied 
with  its  best   substitute,   viz.   folio  sheets  of  large  thin 

The  party  now  went  "  ding-dong "  to  work ;  paper, 
pttte,  and  scissors  were  immediately  put  in  requisition. 
of  paper  were  laid  smooth  on  the  table,  and  so 
ttnnged  that  each  sheet  overlapped  its  neighbour  about 
Uf  an  inch*  The  skeleton  of  the  kite  was  then  placed 
ipoa  them,  and  the  paper  was  cut  to  its  figure ;  a  margin, 
if  about  three-quarters  of  an  inch,  having  been  left  around 
i^  exoqpt  over  the  bow,  where  the  margin  was  extended  to 

^  The  author  has  been  thus  minute,  in  order  to  a£ford  his  young 

elear  directions  for  constructing  a  kite,  and  which,  as  far  as  he 

are  not  to  be  found  in  any  work  hitherto  published ;  and  he 

ilfo  svaii  himself  of  this  opportunity  to  state,  that  the  thin  glazed 

of  various  colours,  commonly  known  to  haberdashers  by  the 

Mm  of  lining,  has  been  found  to  be  the  best  material  as  a  covering 

^Ktibe  kite.  It  is  not  only  more  durable  than  paper,  defying  the  most 

Mkleroai  wind,  bat  supoior  to  it  as  being  secure  from  the  effects  of 

^  Amor  «f  lain. 

<i2 
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an  inch  in  width :  this  arrangement  was  for  the  purpose  of 
allowing  the  paper  to  turn  over  the  iramework,  when 
pasted  to  it.  This  part  of  the  work  having  been  completed, 
and  a  sufficient  time  allowed  for  the  drying  of  the  paste, 
Mr.  Seymour  proceeded  to  fix  the  string,  usually  termed 
the  belly-band:  for  this  purpose  two  holes  mete  drilled 
through  the  lath,  at  equal  distances  from  its  edges ;  the 
upper  one  about  a  fifth  part  of  the  lengrth  of  the  kite  from 
the  top,  the  lower  hole  rather  more  than  the  same  distance 
above  its  extremity. 

The  last,  and  by  far  the  most  important  point,  was  to 
make  the  loop  in  the  heUy-hcmd,  If  the  kite  be  aeeuiately 
constructed,  its  proper  place  may  be  easily  fimnd  by  ei- 
tending  the  band,  right  or  left,  on  the  sur&oe  of  the  kite, 
and  then  marking  the  string  at  a  point  which  lies  in  a  line 
drawn  from  one  end  of  the  bow  to  the  other ;  the  loop  nrast 
be  made  a  little  above  such  a  point.  If  the  kite  be  now 
suspended  by  this  loop,  the  two  ends  of  the  bow  ought  to 
preserve  a  balance,  and  the  lower  extremity  should  dip 
below  the  upper  part  of  the  kite. 

As  Louisa  observed  the  extreme  care  with  which  her 
father  adjusted  this  part  of  the  machine,  she  inquired  into 
its  use. 

<<  I  was  myself  about  to  put  the  same  question,"  sud 
her  mother  ;  "  for  its  adjustment  would  appear  to  require 
as  much  accuracy  as  that  of  the  sash  of  a  girl  of  sixteen." 

Mr.  Seymour  informed  them,  they  would  hereafter  find 
that  the  steady  ascent  of  the  kite  into  the  air  entir^ 
depended  upon  such  accuracy.  ^'  Have  you  not  seen, 
Tom,"  asked  he,  "  a  kite  rise  sideways,  or  plun^e^  as  it  iv 
called  ?" 

Tom  said  he  had  often  experienced  that  ffifBculty  st 
school,  but  that  he  had  attributed  it  to  some  delect  ii 
the  tail. 

"  An  error  in  the  construction  of  the  tail  may,  c*- 
tainiy,  be  occasionaI\y  l^ie  ca.ws^  Q>^  «^^  ^\i  ^ocidcnt,  W 
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it  b  more  geaemlly  referable  !o  an  improper  position  of 
the  loop  ;  if  the  kite  plunges,  you  may  conclude  that  this 
loop  is  placed  too  high ;  and  should  it  wiiirl  round  iu  the 
air,  you  may  infer  that  it  is  too  low." 

During  this  conversation  Mr-  Twaddleton  entered  the 
apartment ;  Tom  was  anxious  to  show  him  hia  newly- 
constructed  kite,  and  while  the  party  were  asking  him 
numerous  questions,  Mr.  Seymour  observed,  that  the  ^ica^ 
would  be  more  profitably  employed  in  making  boln  for  the 
string  of  the  lail,  ttmn  in  finding  answers  for  their  string 
of  questions. 

Mrs.  Seymour,  and  her  daughters,  with  Tom  and  the 
vicar,  were,  accordingly,  placed  round  the  table,  for  the 
purpose  of  carrying  this  project  into  effect,  by  a  Guituble 
division  of  laliour.  It  was  arranged  that  Mrs.  St-ymour 
(hoiUd  cut  the  paper,  the  vicar  fold  it,  and  Mr.  Seymour 
tie  it  on  the  string. 

"  How  long  ought  the  tail  to  be  ?"  asked  Tom. 

"  Aud  of  what  shape  should  the  papers  be  cut  ?"  in- 
quired Louisa. 

"  Aud  at  what  dL^tances  are  they  to  be  placed  from 
each  other  on  tlie  string?"  said  Mrs.  Seymour. 

"  I  will  answer  all  jour  queries,"  replied  the  father,  "  by 
(pving  you  a  dissertation  upon  this  part  of  our  machine." 

"  We  shall  now  liave  an  harangue,"  esclaimed  the  vicar, 
"  as  long  as  the  tail  itself;  '  utpueris  placeas,  et  devla- 
matio/ias,'*  as  Juvenal  has  it — but  pray  proceed." 

"  The  tail  should  never  be  less  than  twelve,  and  should 
it  even  amount  to  twenty  times  the  length  of  the  kite,  ita 
appearance  in  the  air  will  be  more  graceful ;  this,  however, 
must  l>e  r^;ulated  by  the  weight  of  the  string,  and  by  the 
iMigth  and  tiiickness  of  the  pieces  of  paper  of  which  tie 
tail  is  com]>osed.     The  length  of  each  ought  to  l>e  about 
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three  inches  and  a  quarter,  and  an  inch  and  a  half  i 
breadth,  and  it  should  be  folded  four  times  longitudinally 
each  of  these  hobs^  as  they  are  called,  must  be  placed  a 
r^ular  intervals  of  three  inches." 

^^  And  with  respect  to  the  size  of  the  wings?  "  asked  th 
vicar. 

*'  I  should  not  recommend  any  wings ;  if  the  kite  b< 
well  made,  there  cannot  be  any  advantage  from  such  ap 
pendages.  Having  now  answered  your  several  questions, 
let  us  proceed  with  our  work.*' 

*'  But  where  is  the  paper?*'  asked  Mrs.  Seymour. 

"  Apropos ! "  answered  her  husband ;  "the  box  in  which 
the  London  toys  were  packed  contains  a  quantity  that  will 
answer  our  purpose." 

The  box  was  accordingly  placed  on  the  table. 

"  Why,  what  a  most  extraordinary  miscellany  I "  cried 
the  vicar  ;  "  the  army  of  Mithridates  could  not  have  con- 
sisted of -a  more  incongruous  mixture.  I  perceive,"  added 
be,  as  his  inquiring  eyes  glanced  from  sheet  to  sheet,  "  we 
have  here  fragments  of  every  description  of  literary  and 
scientific  works." 

"  The  market,"  observed  Mr.  Seymour,  "  is  supplied 
with  waste  paper  from  the  catacombs  of  Paternoster  Row, 
which  may  be  truly  said  to  ^  level  all  distinctions.'  With- 
out intending  any  offence  by  a  pun,  my  good  vicar,  what  a 
tale  will  this  box  unfold !  I  never  open  a  magazine  of  thif 
waste  paper,  without  feeling  a  deep  sympathy  for  the  m^ 
lancholy  fate  of  authors :  to  see  the  strange  transmigra 
tions,  and  vile  purposes,  to  which  their  works  are  destined 
is  really  heart-rending.  That  the  lights  of  science  shoulc 
be  consigned  to  the  tallow-chandler!  the  works  of  th< 
moralist  to  the  soap-seller !  and  unbought  eulogies  to  th( 
butterman  I — and  moreover,  that '  Laennec  on  the  Cheit^ 
with  all  his  Cases  in  the  bargain,  should  be  packed  off  t( 
the  trunk-msk^r  1  are  events  which  cannot  fail  to  furmsl 
food  for  serious  contempVaWotv?' 
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^'  Oh !  most  shameful  conduct !  **  exclaimed  the  vicar ; 
'^  I  know  not  its  parallel,  except  it  be  the  heartless  con- 
Tersion  of  the  statue  of  Sejanus  into  pans  and  patters,  so 
graphically  described  by  Juvenal.  I  fuUy  participate  in 
your  indignation.  It  was  only  the  other  day — can  you 
believe  it  possible  ? — that  I  actually  received  a  Cheshire 
cheese  encased  in  Kitchener's  chart  of  the  moon,  and  a 
Beport  issued  by  the  Board  of  Health  in  a  sheet  of  ^  Much 
Ado  about  Nothing.' " 

'*  But  let  us  quit  these  melancholy  reflections  for  the 
present,  and  proceed  with  our  occupation,"  said  Mr. 
Seymour. 

'^  If  you  compose  the  tail  of  your  kite  with  these 
papers,"  observed  the  vicar,  "  it  will  certainly  vie  with 
that  of  Scriblerus  himself;  you  will  have  a  knot  of  divi- 
nity,— a  knot  of  physic, — a  knot  of  logic, — a  knot  of  phi- 
losophy,— a  knot  of  poetry, — and  a  knot  of  history." 

"  Never  mind,  my  dear  vicar,  if  the  knots  be  only  as 
Innding  and  consistent  as  that  which  b  said  by  Horace  to 
uiite  the  Graces  — 

*  Segjiesque  nodum  aolvere  Gratia,** 

we  can  surely  desire  nothing  more ;  and  I  will  undertake 
to  prove  their  consistency,  by  showing  in  each  page,  with 
which  you  may  present  me,  an  apposite  allusion  to  the  tail 
of  which  it  is  to  form  a  part." 

'^  Apposite  allusion !  impossible ;  as  well  might  you 
attempt  to  connect  the  scattered  leaves  of  the  Sibyl :  for 
oample,  here  is  an  Epitome  of  the  Roman  History." 

"  Very  well,"  said  Mr.  Seymour,  "  and  pray  is  not  that 

tttttei/?" 

The  vicar  dropped  the  paper  in  dismay ;  the  treacher- 
Wi  design  of  his  friend  now,  for  the  first  time,  flashed  across 
ids  hiain  with  a  painful  conviction,  and  he  hastily  retreated 

•  The  Graces  slow  to  loose  the  knot  that  binds  them. 

Horat,  Od,f  lu.,  21. 
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to  a  distant  comer  of  the  libraiy^  or  ^turned  laUj"  as 
Mr.  Seymour  jocosely  esqpressed  it,  in  tudet  tbal  he  Huiglit 
find  shdter  firom  the  pelting  of  a  ptikss  stoiiB  of  puns, 
whkh  he  saw,  too  clearly,  was  about  to  iHint  on  his  de- 
voted head. 

On  the  vicar's  retiring  from  the  table,  ICrs.  Seymour 
approached  the  &tal  box,  observing,  *'  that  it  was  now  hsr 
turn  to  explore  the  Sibylline  cave." 

"  Here,"  said  she, ''  is  a  list  of  the  prices  of  toaaneidy 
published  works." 

*^  That,"  replied  her  husband,  as  he  cast  a  sly  glance  at 
the  vicar, "  is  re^at7 ;  pray  proceed."  • 

^^  We  have  next,  I  percdive,  a  prospectus  lor  pab£bsluiig 
all  the  speeches  in  the  late  parliament" 

*<  That  is  detoiY." 

Here  a  deep  groan  firom  Mr.  Twaddlelcm  anerted  ths 
progress  of  the  proceedings,  and  threw  the  whole  party  into 
a  fit  of  laughter.  As  soon  as  tranquillity  was  resdmed, 
Mrs.  Seymour  again  dipped  her  hand  into  the  box,  and 
drew  forth  the  fragments  of  a  work  on  ^  The  Descent  of 
Real  Property.' 

"  That,"  said  Mr.  Seymour,  "  is  entail;  pray  cut  Uoff^ 
and  give  it  to  me." 

"  We  have  here,"  continued  the  lady,  *'  the  Memoirs  of 
an  Italian  Bandit." 

'^  Then  prepare  him  for  his  fate ;  I  have  a  noose  quite 
ready  for  his  reception." 

"  Here  is  a  poem,  entitled  Waterloo." 

^'  I  will  patronise  it,"  said  her  husband ;  ^  and  I 
warrant  you  that,  under  my  auspices,  the  Muse  will  soar 
to  a  greater  height  than  she  ever  could  otherwise  have 
attained." 

"  Here  comes  a  puzzle  for  your  ingenuity,"  said  Mn. 
Seymour  ;  '^  a  proposal  for  uniting  the  Boards  of  Custmns 
and  Excise." — "  Well,  and  what  is  that  but  dovecot/ ^'  re- 
sponded her  husband. 
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"  "We  have  nest  a.  pamphlet  '  On  Medical  Keform'— 
what  say  you  to  that?" 

"  That  I  have  lost  my  wager,  aud  been  &irly  beaten," 
exclaimed  Mr,  Seymour,  "  for  I  ciefy  the  power  cif  man  to 
make  either  head  ur  tail  of  it." 

Thus  did  Mr.  and  Mrs.  Seymour  proceed  ;  the  one 
cutting  paper,  the  other  cutting  jokes ;  nor  did  the  former 
cea^  stringing  puns,  until  he  had  finished  stringing  the 
tail. 

"  I  must  now  conclude  by  making  a  knot  that  shall  not 
be  in  danger  of  becoming  untied  in  the  breeze,"  laJd  Mr. 
Seymour ;  "  but  stop,  stop  one  moment!  I  still  require 
me  more  piece  of  paper  to  complete  my  task,  and  let  it  be 
double." 

"  Here  then  is  a  piece  of  paper,  which,  from  its  texture, 
appears  to  be  well  adapted  to  your  purpose.  Let  me  see, 
wliat  is  it  F  I  declare  it  is  the  title-page  of  an  Essay  oo 
Matrimony." 

"  Capital !  "  cried  her  husband ;  "  a  strange  coincidence, 
truly  ;  yuu  have,  indeed,  furnished  we  with  a  knot  ttiat 
cumot  be  easily  untied,  however  stiff  may  be  the  breeze ; 
hand  it  over  to  me,  for  it  will  afford  a  very  legitimate 
finish,  aiidis  generally  the  concluition  of  every  Caie ;  but 
where  is  the  vicar  ?  What,  lio !  Blr,  Twaddietoii." 

"  Upon  my  word,"'  exclaimed  the  reverend  gentleman, 
u  he  pushed  aside  the  huge  folio,  behind  which  iie  sat 
ensconced,  '"  your  volatility,  Mr.  Seymour,  is  wholly  incon- 
■btent  with  the  gravity  of  a  scientiHc  guide,  and  a  sage 
inslTucior  of  youth,'' 

"  But,  at  present,"  replied  Mr.  Seymour,  "  I  am  the 
manufacturer  of  a  kite's  tail ;  and,  surel}',  upon  such  an 
oix3^on,Jiightiness  ought  not  to  be  urged  to  my  ditparage- 

The  vicar,  as  soon  as  he  had  sufficiently  recovered  his 
Mlf'po^session  and  tranquillity,  inquired  of  Tom  u  hether  he 
knew  whence  the  name  of  the  kite  originaled? 
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^^  From  the  bird  of  that  name,  I  suppose,"  answered  the 
boy ;  *^  for  being  a  bird  of  prey,  he  soars  to  a  great  height, 
and  in  that  respect,  at  least,  my  paper  kite  may  be  said  to 
resemble  him/' 

'^  That  is  a  very  good  explanation,*'  said  the  vicar ;  ''or 
it  may,  perhaps,  have  derived  its  name  from  the  circum- 
stance of  its  having  been  originally  constructed  in  the 
shape  of  a  bird  of  this  description.  In  China  the  flying  of 
kites  is  much  more  practised  than  in  this  countiy ;  and  I 
understand  that  their  shape  is  always  that  of  some  bird." 

''  In  the  London  toy-shops  you  may  constantly  meet 
with  them  in  such  forms,  as  well  as  in  many  other  fkntastie 
shapes,"  observed  Mr.  Seymqur ;    ''  and,"  conjdnued  he^ 
''  I  remember  to  have  seen,  some  years  ago,  a  kite  which 
Tesembled  a  man.     It  was  made  of  lineii  cloth,  cut,  and 
painted  for  the  purpose,  and  stretched  on  a  light  firame,  so 
constructed  as  to  resemble  the  outline  of  the  human  figure. 
It  stood  upright,  and  was  dressed  in  a  sort  of  jacket    Its 
arms  were  disposed  like  handles  on  each  side  of  its  body, 
and  its  head  being  covered  with  a  cap,  terminating  in  an 
angle,  favoured  the  ascent  of  the  machine,  which  was  twelve  . 
feet  in  height ;  but  to  render  it  easier  to  be  transported,  it 
could  be  folded  double,  by  means  of  hinges  adapted  to  the 
frame.     The  person  who  directed  this  kind  of  kite  was  able 
to  raise  it,  though  the  weather  was  calm,  to  the  height  of 
nearly  five  hundred  feet ;  and,  when  once  raised,  he  main- 
tained it  in  the  air  by  giving  only  a  slight  motion  to  the 
string.     The  figure,  by  these  means,  acquired  a  kind  of 
libration,  like  that  of  a  man  skaiting  on  the  ice.     The 
illusion,   occasioned  by  this  spectacle,   did   not   fiiil,  as 
you  may  readily  suppose,  to  attract  a  great  number  of 
spectators." 

"I  believe,  however,"  observed  the  vicar,  "that  the 
figure  commonly  adopted  is  the  one  best  calculated  for  the 
purpose.*' 
'^  Undoubtedly,"  Tep\\edMT.Se^ma\it^"and  forobvioof 
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reasons ;  the  curvature  of  the  bow  enables  it  to  escape  the 
lesistance  of  the  air  as  it  rises ;  which,  after  having  struck 
it,  slides  off,  just  as  the  current  is  more  effectually  turned 
aside  by  the  gently  curved  prow,  thau  by  that  which  has  ft 
sharp  outline ;  for  the  same  reasou,  the  mast  of  a  ship, 
thoug-h  it  has  a  conical  shape,  is  more  easily  drawn  through 
tiie  water  with  its  broad,  than  with  ils  narrow  end,  fore- 
most ;  for  although  the  primary  obstruction  is,  no  doubt, 
greater  in  the  former  case,  yet  the  water,  heaped,  as  it 
were,  on  the  front,  is  made  to  stream  off  with  a  slight 
divei^ncy,  and  therefore  does  not  hang  on  the  sides  of  the 
mast,  as  it  would  in  the  latter  case.  This  shape  of  the  kite, 
moreover,  presents  the  largest  surface  at  the  point  upon 
I  irbich  the  wind  can  act  with  the  greatest  effect,  while  the 
I  whole  is  lightened  by  the  removal  of  parts  that  would  ob- 
I  Mnict  its  action.  The  taU  has  also  a  greater  control  over 
a  figure  of  such  a  description." 

Mr.  Seymour  asked  the  vicar,  whether  he  could  explain 
the  origin  of  the  French  term  for  tlie  kite,  viz.  cerf  volant, 
or  flying  stag.  "I  never  can  bolieve,"  continued  he, 
"  that  the  kite  could  ever  have  been  constructed  in  the 
^ape  of  that  animal," 

"  I  am  unable  to  clear  up  the  difficulty,"  replied  the 
Ticar ;  "  and  yet  I  liave  taken  some  pains  upon  the  subject. 
The  earliest  notice  of  the  kite,  which  I  have  been  able  to 
discover,  is  in  a  short  English  and  French  Dictionary,  by 
Miege,  which  was  published  in  the  year  1690,  and  il  is 
Ihere  described  under  the  name  ai  cerf  volant." 

"  I  wonder,"  cried  Tom,  "  who  invented  the  kite  ?  " 

"  In  that  again,"  answered  Mr.  Twaddleton,  "  I  ara 
unable  to  furnish  you  with  any  satisfactory  intiarmalion. 
It  is,  however,  supposed  that  we  are  indebted  for  it  to  the 
CIdnese,  in  which  country  the  pastime  would  seem  to  be 
of  very  ancient  dale,  and  from  which  it  was  probably 
introduced  into  Europe.  In  tlie  present  day  kite-fl^in^  ia 
»»ery  popular  game  amongst  these  extraordmarj  -^fto^Xft, 
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and  they  excel  as  well  in  the  curious  omstraction  of  tht 
kites  as  in  the  height  to  which  they  make  them  ascei 
They  also,  by  means  of  round  holes,  supplied  with  vibratii 
cords,  make  them  produce  a  loud  humming  noise  like  tl 
of  the  top.  The  ninth  day  of  the  ninth  moon  is  a  holid 
especially  devoted  by  them  to  this  national  pastime, 
which  day  numbers  may  be  seen  r^iring  to  the  hills,  i 
the  purpose." 

Mr.  S^rmour  inquired  of  the  vicar,  whether  there  if 
any  conjecture  as  to  the  period  of  the  kite's  introducti 
into  Europe. 

'^  I  know  nothing  more  upon  this  point  than  what  is  stat 
by  Strutt,"  said  the  vicar ;   '<  and  as  he  was  always  ve 
correct  in  his  antiquarian  researches,  I  am  disposed 
believe  with  him  that  its  introduction  into  England  cann 
be  dated  further  back  than  a  hundred  and  fifty  years." 


HADB  SCIENCE  IN  EABSEBT. 


CHAPTER    XV. 


THE  WEAT&K&i  ^ 


OOaPAKED  WITH  Tl 


rKC   rSlCTlCAL  VBES  TO 
OE  OADSEa,  DIKECTION,  A: 


On  the  following  day,  before  the  wings  of  the  lark  had 
brushed  away  the  morning  dew,  Tom  and  his  sisters, 
buoyant  with  expectation,  had  descended  into  the  garden, 
in  order  to  ascertain  the  state  of  the  weather  and  the 
direction  of  the  wind  ;  but  the  sky  was  sullen  and  calm ; 
not  a  breath  disturbed  the  susceptible  leaves  of  the  aspen  ; 
all  was  repose — "  a  dread  repose." 

"  No  kite-day  this,"  sighed  Tom,  with  a  countenance  as 
lowering  as  the  morning  clouds. 

"Have  patience,"  said  I^uisa  ;  "the  wind  may  yet  rise; 
it  is  only  just  six  o'clock." 

Thus  did  the  minds  of  the  children  continue  to  hover 
between  hope  and  despair,  until  after  breakfast,  when  they 
determined  to  seek  the  gardener,  and  hold  a  grave  con- 
sultation with  that  acknowledged  judge  of  the  elements  ; 
he  told  them  that  showers  might  be  ex.^\ft&,  Wt  V« 
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thought  it  probable  that  the  wind  might  rise  after  mid- 
day. ^^I  will,  however,"  said  he,  '^  consult  my  oracles 
(35) ;  after  which,  I  shall  be  able  to  give  you  a  satisfactory 
opinion."  So  saying,  he  left  them ;  and,  on  his  return, 
observed  that  ''  as  the  Siberian  sow-thistle  had  closed  itself 
the  precedmg  evening,  and  the  African  marigold  continuei 
shut  after  seven  o'clock  in  the  morning,  he  had  thought 
there  would  be  rain  ;  but,"  he  added,  '^  that  upon  inspect* 
ing  the  poor  man's  weatherglass ^  the  Anagattis  arvensis^ 
or  red  pimpernel^  two  hours  ago,  he  had  found  it  open, 
from  which  he  concluded  that  the  day  would  have  been 
fine." 

*'  There,  Louisa ;  it  will  be. a  fine  day  after  all,"  exclumed 
her  delighted  brother. 

^^  No,  indeed,"  continued  the  gardener ;  ^'  on  returning 
just  now  to  the  flower,  which  never  deceives  us,  I  found  it 
had  closed  itself;  so  that  rain  b  inevitable." 

Nor  was  this  opinion  erroneous  ;  for  before  the  brother 
and  sister  could  reach  the  lodge,  the  heavy  clouds  began 
to  discharge  their  watery  burthen,  and  the  rain  continued 
in  one  incessant  shower  for  more  than  two  hours ;  it  then 
gradually  abated,  and  the  children,  who  had  been  anxiously 
watching  it  at  the  library  window,  were  suddenly  relieved 
from  their  anxiety  by  the  appearance  of  the  vicar,  whom 
they  espied  slowly  winding  his  way  through  the  dripping 
shrubbery. 

*' '  Heu  I  quianam  tanti  cinxerunt  aethera  nimbi  V 

as  Virgil  has  it,"  exclaimed  the  vicar,  as  he  approached 
the  portico,  where  Mr.  Seymour  and  his  &mily  had  assem- 
bled to  salute  him. 

"  We  are  under  the  influence  of  St.  Swithin,  vicar,"  said 
Mrs.  Seymour,  ^'  and  I  fear  there  is  but  slender  hope  of 
its  becoming  fair." 

"  Psha !  who  cares  for  St.  Swithin?  (36)  My  barometer 
is  rising  rapidly,  and  1  place  more  confidence  in  that  das- 
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iical  deity,  Mercury,  than  in  a  saint  of  so  very  questionable 
t  character," 

At  this  moment,  PhcEbua,  as  if  delighted  by  the  com- 
pliment thus  bestowed  upon  bis  heathen  brother,  cast  a  sly 
glance  from  behind  a  dark  cloud,  and  illumined  the  spot 
upon  wbich  the  vicar  was  standing.  In  short,  afler  the 
l3|wt!  of  half  an  hour,  the  sun  broke  through  the  gloom, 
and  a  brisk  gaie  foiiuwed ;  the  countenances  of  the  children 
sympathised  with  the  ikce  of  the  heavcu.4,  and  the  expression 
of  hope  lighted  them  up,  iu  praportion  as  the  .<un  illumined 
die  departing  clouds  with  its  radiance. 

"  It  is  ^now  quite  fair,  papa,"  cried  Tom,  in  a  voice  of 
triumph,  "and  there  is  a  most  delightful  wind;  shall  we 
not  proceed  at  once  to  the  common  ?  " 

"  Presently,"  answered  hb  father:  "the  ground  is  yet 
eflremely  wet." 

In  the  course  of  an  hour  this  objection  had  been  removed, 
9Jid  the  party  prepared  to  set  ofi'  on  their  kite-ilying  expe- 

"  Bring  me  the  kite,  and  let  me  sling  it  properly  over 
Tom's  shoulder,"  said  Mr.  Seymour. 

"I  will  carry  the  string,"  exclaimed  Louisa;  "how 
Dicely  it  is  wound  round  the  stick !  " 

On  the  arrival  of  the  pany  at  Overton  Heath,  the 
leather  was  found  propitious  to  their  adventure ;  the  Lite 
impatiently  fluttered  in  the  breeze,  while  Tom  was  eagerly 
engaged  in  unwinding  its  streaming  tail,  and  preparing  the 
paper  machine  fur  ascent. 

"  la  the  string  fixed  to  the  belly-band  ? "  asked  Mr. 
Seymour. 

•'  All  is  ready,"  replied  the  vicar;  "and  I  will  hold  it 
up,  while  Tom  runs  with  it  against  the  wind,  iiad  King 
Eric  set  his  cap  for  ua,  we  could  not  have  had  a  more 
&vourable  breeze." 

"  There  is  not  the  least  occasion  to  raise  the  kite  from 
the  ground,"  observed  Mr.  Seymour ;  "  let  iU  pouA  \wX  "■'^ 
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the  gprafls,  and  place  its  tail  in  a  stnight  line  in  front  <rf 
it ;  I  warrant  you  it  will  rise,  as  soon  as  Tom  begins  to 
win.'* 

Tom  immediately  set  off,  and  the  kite  rose  nu^esticaUy 
into  the  air. 

"Give  it  strings — ^ve  it  string — gently,  gently— now 
stop ;  there  is  no  occasicm  for  your  running  any  fiirther,  but 
let  out  the  cord,  as  long  as  the  kite  carries  it  oSyigot- 
ously,  and  keeps  it  fully  stretched;  but  wind  it  up  tiie 
moment  its  tension  is  relaxed." 

"It  is  rising  very  fast,"  cried  the  breathless  boy, "but 
the  string  bums  my  hand  as  it  passes  through  it ;  I  shall  not 
be  able  to  endure  the  heat." 

"  Be  patient,  and  let  it  pass  more  slowly ;  put  on  your 
glove,"  said  his  father. 

"  Ay,  ay ;  put  on  your  glove,"  repeated  the  vicar ; ."  even 
Xenophon  himself,  who  declaimed  so  warmly  against  the 
effeminacy  of  the  Persians,  for  wearing  gloves,  would 
scarcely  have  refused  his  consent  to  their  use  on  such  an 
occasion." 

"  Nor  did  the  old  Grecian  warrior,  Laertes,  disdain  the 
protection  of  gloves  against  the  thorns  and  thistles,  while 
working  in  his  garden,"*  added  Mr.  Seymour,  to  the  do 
small  satisfaction  of  his  classical  £riend. 

"  What  is  it  that  produces  so  much  heat  ?"  inquired 
Louisa. 

"The  friction  of  the  string," replied  her  Either:  "do 
you  not  know  that  carriages  frequently  catch  fire  from  the 
friction  of  their  wheels,  unless  it  be  prevented  by  the  appli- 
cation of  grease  ?" 

"  Yes,"  said  Tom  ;  "  and  I  have  heard  that  the  natives 
of  some  countries  kindle  their  fires  by  rubbing  pieces  of 
wood  together." 

"  The  original  inhabitants  of  the  new  world,"  observed 
his  father,  "  throughout  the  whole  extent  from  Patagonia 
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to  Greenland,  procured  fire  by  rubbing  pieces  of  hard  and 
dry  woud  Bgainst  each  otlier,  until  they  emitted  gparks,  or 
hurst  into  Uaiue  ;  some  of  the  people  to  the  north  of  Call' 
fornia  produced  the  same  etlect  by  inserting  a  kind  of  pivot 
in  the  hole  of  a  very  thick  plank,  and  causing  it  to  revolve 
witli  extreme  rapidity :  the  same  principle  will  explain 
how  immeuae  forests  may  have  been  consumed ;  for  it  is 
evident,  that  the  violent  fnction  of  the  branches  against 
each  other  from  the  agitation  of  tlie  wind,  would  be  fully 
adequa,te  to  the  production  of  such  an  effect." 

"  You  have  also  an  excellent  example  of  the  effect  of 
friction  io  producing  heal,"  said  the  vicar,  '■  iu  the  history  of 
the  whale  fiahery ;  for,  in  harpooning  the  fish,  unless  the 
nilors  obsrave  the  greatest  caution  in  letting  out  the  rope, 
its  friction  upon  the  side  of  their  boat  will  be  sure  to  set  it  ■ 
on  fire." 

"  And  how  do  they  manage  it  ?"  asked  Louisa. 

"  As  soon  as  the  whale  dives  (37),  after  having  been 
wounded,  it  draws  out  the  line  or  cord  of  the  harpoon, 
which  is  coiled  up  in  the  boat,  with  very  considerable  velo- 
city. In  order,  therefore,  to  prevent  any  accident  from 
the  violence  of  this  motion,  one  man  is  stationed  with  an 
axe  to  cut  it  asunder,  if  it  should  become  entangled  ;  while 
auottier,  with  a  mop,  is  constantly  cooling  with  water  the 
channel  through  whicii  it  passes." 

"Tlie  kite  is  now  at  a  considerable  height,"  observed 
Tom ;  "  but  look  at  the  string,  how  bent  it  is !  1  have 
repeatedly   endeavoured   to  pull  it  straight,  but  without 


"How  could  you  have  expected  to  succeed  in  the 
attempt  ?     Consider  the  weight  of  such  a  long  line   of 

'•  Then  it  is  not  the  pressure  of  the  atmosphere  which 
gives  it  that  curved  form  ?" 

"  Assuredly  not :  have  you  so  soon  forgotten  that  the 
air  presses  equally  in  all  directions,  and  wcni\4  ftiw^tw^ 
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:  tend  to  straighten,  as  much  as  to  give  a  curved  direcdon  to ' 
the  string  ?     But,  as  you  now  appear  to  have  let  oat  tke 
whole  of  your  string,  suppose  you  allow  the  kite  to  enjoy 
its  airing,  while  we  proceed  to  consider  the  philosq[ihy  of 
its  ascent,  and  the  nature  and  direction  of  those  forces  by  ; 
which  it  is  efiected." 

*^  The  kite  pulls  so  amazingly  hard,"  cried  Tom,  '^  that 
unless  I  fix  the  string  securely  round  the  tree,  we  shall  run 
the  chance  of  losing  it.'' 

*'  I  am  well  aware  of  the  force  it  exerts,"  replied  his 
father.  <<  Dr.  Franklin  has  said,  that,  with  a  good  kite,  a 
man  unable  to  swim  might  be  sustained  in  the  water,  so  as 
to  pass  from  Dover  to  Calais ;  but  I  agree  with  him  in 
thinking,  that  a  packet  would  be  a  much  safer  as  woQ  as 
a  pleasanter  mode  of  conveyance.'' 

'^  Now,  then,  for  your  explanation  of  the  kite's  asoent 
Unless  I  am  mistaken,  you  will  find  the  subject  much  mors 
complicated  than  you  imagine,"  said  the  vicar. 

'^  Not  at  all ;  Tom,  who,  I  trust,  has  a  perfect  acquaint- 
.  ance  with  the  composition  and  resolution  of  forces,  will 
very  readily  understand  the  explanation  I  propose  to  ofi^. 
I  admit,  however,  that  there  are  some  few  points  in  the 
inquiry,  which  cannot  be  successfully  treats  without  a 
knowledge  of  the  higher  branches  of  the  mathematics ;  but 
I  shall,  of  course,  avoid  all  such  difficulties.*  Can  you 
tell  me,  Tom,  what  advantage  is  gained  by  your  running 
with  the  kite  ?"  asked  Mr.  Seymour. 

''  I  suppose  that  you  thus  obtain  more  force  from  the 
wind." 

"  Certainly  2  action  and  reaction  are  equal.  By  running, 
therefore,  with  your  kite  against  the  wind,  you  strike  the 
air,  and  thus  produce  a  reaction,  which  is  equal  to  the  force 

*  Those  readers,  who  are  inclined  to  enter  more  deeply  into  the 
subject,  may  consult,  with  advantage,  a  memoir  on  the  kite,  by  Euler, 
published  in  the  Transactions  of  the  Academy  of  Berlin  for  the  year 
1756. 
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of  the  blow  given  to  it.  Wliea  the  niod  1b  high,  and  its 
action  i:j  not  inlert'epted  by  siurouoiiiDg  objects,  there  cao- 
aot  exist  any  necessity  for  euch  an  espedlent." 

"  The  principle  is  the  same  a^  that  which  enables  tiw 
■bird  to  rise  into  the  air  by  flapping  its  wings,"  observed 
the  vicar. 
"  Unquestionably,"  replied  Mr.  Seymonr. 
"  Does  the  kite,  then,  rise  in  the  ur,  from  the  same 
causes  that  enable  a  bird  to  fly  ?"  asked  Tom. 

"  We  are  not  at  present  considering  the  ascent  of  the 
kite,  but  the  advantag;e  which  b  obtained  by  running  vidi 
it:  this  latter,  as  the  vicar  has  properly  observed,  tin* 
doubtedly  depends  upon  the  same  principle  as  that  wbidi 
enables  the  bird  to  rise,  by  the  motion  of  its  vings,  and 
which  constitutes  the  tlii  J  law  of  moUon,'  viz.  that  actum 
and  reaction  are  equal ;  hat  is  to  say,  whenever  one  body 
I  exerts  a  force  upon  an.>ther,  the  tetxiud  body  oppose*  the 
'  first,  with  equal  force,  in  an  opposite  direction.  I^  then,  the 
bird  strikes  the  air  below  it  with  a  force  which  is  equal  U> 
its  weight,  then  miist  there  be  a  reaction  of  the  air,  upward*, 
exactly  equal  to  it ;  and  the  bird,  being  acted  upon  by  two 
equal  forces,  in  opposite  directions,  will,  necessarily,  rest 
between  them." 

"  That  is  clear  enough  ;  but  the  bird  ruet"  answered 
Tom. 

"  Because  the  force  of  the  stroke  is  greater  than  the 
weight  of  the  bird,  and  it  therefore  rises  with  the  differeTtee 
of  these  two  forces ;  were  the  stroke  leu  than  its  weight, 
then  would  it  sink  with  the  difference.  .Suppose,  for 
example,  a  bird  weighs  twelve  ounces,  and  it  Htnke»  the  air 
with  ft  force  equal  to  tieteen,  is  it  not  clear  that  it  must 
rise  with  a  force  equal  to  four?  and  is  it  not  evident  that, 
if  it  strikes  the  air  with  a  force  equal  only  to  eighi,  ttat 
it  must  sink  with  a  force  equal  to  four'!" 
"  So  far  I  understand  it  perfectly  ;  but  I  was  thinkine 
•  See  p.  £0. 
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that,  as  the  wing  flaps  up  and  down,  what  was  gained  bf 
striking  the  air  downwards  must  be  counterbalanced  when 
the  bird  raised  her  wing  again,  and  thus  struck  the  air  in 
the  contrary  direction,"  observed  Tom. 

"  I  give  you  no  small  degree  of  credit  for  that  remark,^ 
said  his  &ther ;  ^^  for  it  is  undoubtedly  true  that,  if  the 
flapping  of  the  wings  in  flight  were  no  more  than  the 
motion  of  the  same  surface  upwards  and  downwards,  the  bud 
must  lose  as  much  by  one  motion  as  she  could  gain  by  tbe 
other  ;  the  skylark  could  never  ascend  by  such  an  acdoii 
for,  as  you  have  so  justly  remarked,  although  the  stroto 
upon  the  air  by  the  under  side  of  her  wing  would  carry  Imt 
up,  the  stroke  from  the  upper  side,  when  she  raised  her  wiagt 
again,  would  bring  her  down ;  but  if  you  will  attentifv^j 
examine  the  structure  of  the  wing,  you  will  at  once  p6l>^ 
ceive,  from  its  external  convexity,  the  disposition,  H 
more  particularly  the  overlapping  of  its  larger  feathen^ 
that  when  the  wing  is  drawn  up,  its  surface  is  contracted| 
and  when  let  down  fully  expanded — or,  in  other  wordSi 
that  the  feathers  strike  the  air  downwards  with  their  flat 
side,  but  rise  from  the  stroke  slantwise,  just  as  the  rower  k- 
a  boat,  after  having  given  the  stroke,  turns  his  oar  so  ml 
only  to  present  its  edge,  an  operation  which  is  temMlt 
feathering,  from  its  resemblance  to  this  very  action  of  tih9 
wing  in  flight." 

^'  It  appears  to  me  that  flying  is  an  easy  process,"  siii 
Tom:   "could  we  not  contrive  some  sort  of  flapper, 
which  we  might  be  able  to  rise  into  the  air  ?" 

**  Your  opinion,  my  dear  boy,  is  by  no  means  singulai^ 
hundreds  have  entertained  the  same  belief  before  you ; 
so  confident  was  the  famous    Bishop   Wilkins,  that 
declared  it  to  be  his  conviction,  that,  in  future  ages,  it 
be  as  usual  to  hear  a  man  call  for  his  wings,  as  it  is  now*' 
call  for  his  boots." 

"  Yes,**  said  the  vicar  ;  "  and  if  my  memory  is 
William  of  Malmesbui^,  m\i\!&  ^^e,Qiwcvl of  the  Conqmeit 


Chi^IT. 


Iqr  the  BUM  of 
kndittid  ftet, 
ff|^  but  he  til  to 

^IdonotMetlie 
<<  Tl»  miglht  of 


tktslidlbeeqnltoit.    Knr 

«<  I  am  perfedij  atiM,  if 
en  nefer  hope  to  §jJ* 

^  The  ppciiic^  JMnretei; 
jhanrad  Mr.  Sejmoar, ' 


to 
tnBoAleii 
iwhiiiig'  the  air  • 
■idiiiiefj.    The 
of  a  clock  are  thus  regnbtod,  mad 
k  so  contrived  that  this  inteiTal 
dock  made  to  strike  filler  or 
arms  of  it  more  ur  le»  obliquclT 
tbey  move.     The  same  kind  c^  dr  it 
musical  boxes,  as  I  will  preaeailT  ler/v  tvl.  uul 
almost  all  mechanical  toys ;  asdL  WMev^v,  t.  iv 
kind,  provided  its  arms  be  set  at  a  jeni^ 
AfRd  spinning  motioa  be  ^tcb 
flight,  and  rise  to  a  veij 

•  *«  Artists,"  obsenres  X. 
It  hnmta  fignrei,  of  mdi  * 
Mtkm  to  accept  them  M  ml. 
We  are  taught  by  comparatiTe 
vii^  are  only  formed  by  « 
ef  motkm  belon^ng  to  flie 
ef  the  human  figure  with 
■bMrdity;  and  the 
ifpear  natural,  is  resdererf 


ir  im. 
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realise  the  idea  of  a  flying  machine.  I  have  such  an 
apparatus,  and  intend  to  call  it  7%«  Flying  Top.  On  our* 
return  you  shall  see  it — ^but  at  present  we  have  to  proceed 
with  the  subject  of  the  kite ;  for,  as  yet,  we  have  merdy 
considered  the  effect  of  increasing  the  wind  upon  its' 
surface :  we  have  next  to  inquire  how  the  wind  operates 
in  raising  it  into  the  air. — Do  you  not  remember,  when  I 
adjusted  the  noose  in  the  belly-band,  I  stated  that  much' 
depended  upon  this  part  of  the  apparatus  ?  You  will  at 
once  perceive  that  it  will  influence  the  angle  which  the' 
kite  forms  with  the  earth ;  and  I  am  about  to  prove  to 
you,  that  the  theory  of  the  kite's  ascent  is  materially 
connected  with  the  value  of  this  angle ;  but,  in  order 
to  render  my  explanation  intelligible,  I  have  prepared 
a  diagram,  to  which  I  am  desirous  of  directing  your* 
attention. 


"  The  kite  here  appears  in  the  act  of  rising  from  the 
ground ;  the  line  w  will  represent  the  direction  of  the  wind 
blowing  upon  it,  all  the  currents  of  which  we  will  suppose 
united  in  one ;  it  is  evident,  from  what  has  been  already 
stated,  that  as  it  falls  upon  an  oblique  surface,  it  will  be 
resolved  into  two  forces,  viz.  into  one  parallel  with  it,- 
and  into  another  perpendicular  to  that  surface ;  of  which 
the  force  represented  by  the  line  y  will  alone  produce  any 
effect,  carrying  the  kite  along  the  line  o  a,  or  in  a  direction 
parallel  to  itself;  and  you  must  have  observed  that  this 
was  the  direction  in  wYiicln  VYieVM^  vj^vcK^^Wed^  when  yoa 


^h^^  JLWm 


vaSend.  it  to 


ohnnred  tlHt, 
&tdjn»e 
«To  be 
oOed  a  new  ftree  IBM 
Bthedkgim  fay  the 
the  wdtmnet^ 


FttHek^Kim,  itwoaU 
oi|  ill  dmgumL^ 

"  KotwitlHiiMiiig  Ik  X 
tifut,'' mad  Tarn, ^ lam 
ynTfiphMtiwi;  aad  I 
iMer:  but  joa  hsve  BflC  jfd 
tifl;  I  siqipoae^  however. 
ilq»,Qrthe  tail  of  a  fabd." 

"  Before  I 


r-W  HUP 

innL 


^e  tail  of  a  bird  ci£e».  ii^  !zt  v.rxn.  lul 
fiKkler  of  a  ship.  In  iLe  £ac  ^-Ibtt;.  'iiit:  ruQCK?  a  «  i;Mi 
tliat  it  can  but  move  in  oc«&  iaic^juu.!  juuit.  auL  — ■ 
tierefure  only  turn  the  xem^tL  v.  tiit  npc  :r  j»±-  w  uex. 
indeed,  is  all  that  is  r&qurui  <  ^«  ;  uic  zitt  aL  ii!f  -uii  uirL. 
H  addition  to  this  moDGii.  caz.  ut  ^juwaifC  jl  l  ciaif  mol 
lirection,  and  when  expuided  wIL  ^Sts  l  'jimbAUssaut 
ur&ce  to  the  air.  io  as  to  f  J£I  tcaut  uf  iLft  'a&*j!»  uf  & 
tiiid  wing.  Have  you  ut\er  wtocmoc  zut  juuiiza^^^  i^ 
lie  rook,  as  he  gambols  xunm gri  tiie acx ?  A±ins  -Hity  ji, 
le  ordinary  way,  you  «iil  ofawrre  hb  -niast  ac  ahl  auc 
lat  he  glides  along  apparently  wrihrja  tut:  >awv  «r2«4niia. 
I  his  descent.  In  this  case  his  esfmuattz  viu£t  vj:  ^  t. 
uachute;  then,  again,  you  wOi  «c««rie  <  ■"  -miM^^'in^ 
mnd,  a  manceuvre  which  k  paniy  pn#uu>»:  in  i^^ 
clique  position  of  his  tail,  and  videi  k  Ra»i;.jT  tx.vutta«A 
pon  the  priudple  of  the  tjooiatim  ot  Iukm  1  juti^   t^^it 
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described  with  reference  to  the  action  of  the  whid  upon  the 
sur&ce  of  the  kite  (39).  I  ought  abo  to  state,  that  the 
tail  serves  to  poise  the  body  of  the  bird.'* 

**  Does  the  bird,  then,  never  use  its  wings  for  the  porpose 
of  directing  its  course  ?"  asked  Louisa. 

^^  Undoubtedly  it  does,"  answered  her  &ther  ;  *^  the  tail 
is  only  to  be  coiusidered  as  a  supplementary  mgan :  it  is  by 
means  of  the  wings  that  it  generally  directs  its  oonrse,  far 
it  is  evident,  that  it  can  easily  turn,  eithor  to  the  right  or 
left,  by  flapping  the  opposite  wing  with  increased  foroe^ 
just  as  a  boat  is  turned  about  to  the  right,  l^  a  brisk 
application  of  the  left  oar.  In  like  manner  the  irregnlar 
flight  of  the  butterfly,  now  up  and  now  down,  now  to  the 
right  and  now  to  the  left,  is  no  doubt  exacted  by  the  wings 
striking  the  air  one  after  the  other,  or  perhiqps  with  an 
alternate  and  unequal  force.  The  object  of  such  an  actioa 
is  obviously  to  baffle  the  pursuit  of  birds  which  fly  in  a 
right  line,  whereas  you  see  the  butterfly  does  just  the  con- 
trary." (40.) 

"  How  very  wonderfiil,"  said  Louisa,  "is  the  action  of 
the  wings  of  insects  !  I  have  often  watched  them  during 
their  flight,  and  their  rapidity  is  such  as  to  surpass  the 
power  of  vision." 

^'  I  shall  have  occasion  to  advert  to  that  subject  here- 
after," said  Mr.  Seymour  ;  **  at  present  I  shall  only  observe, 
that  a  gnat's  wing,  in  its  ordinary  flight,  beats  many  hundred 
times  in  a  second." 

"  But  you  have  not  yet  answered  Tom's  question,"  said 
the  vicar.  "  Of  what  use  is  the  tail  of  the  kite?  Does 
it  assist  its  ascent,  or  is  it  merely  an  appendage  of  orna- 
ment?" 

"  In  the  first  place,  it  keeps  the  head  of  the  kite  to  the 
wind,  and  prevents  its  lower  half  from  going  too  fiir  to 
leeward  ;  and  in  the  hext,  it  lowers  its  centre  of  g^vity, 
and  throws  it  towards  its  extremity,  which  not  only  pre- 
vents the  chance  of  tlie  maic\mi<&\>^\xi%\>.'^^\^       air,  but 
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so  poises  and  regulates  the  position  of  the  kite  as  to  main- 
tain the  ang]e  which  it  is  necessary  for  the  string  to  make 
witli  tlie  surface." 

Mr.  Twaddletoii  here  inquired  «hat  might  be  the  most 
advantageous  angle  for  the  kite  to  form  with  the  horizon, 
in  order  that  the  paper  machine  should  rise  to  the  greatest 
altitude. 

"  If  the  wind  be  horizontal,"  answered  Mr.  Seymour, 
"  it  is  evident  that  the  inclination  of  the  kite's  surface 
ought  to  be  the  same  as  that  which  the  rudder  of  a  ship 
should  make  with  the  keel,  in  order  that  the  vestiel  may  be 
tamed  with  the  g^reatest  facility  ;  supposing  the  currents 
of  water,  which  impel  it,  to  Itave  a  direction  parallel  to  the 
keel." 

"  And   what  ought   that  angle  to  be?"  inqnired  the 

"  i^j9y^ Br  degrees,  and  forlr/-four  minutes,"  replied 
Mr.  Seymour  ;  '"  and  let  me  here  remark,"  continued  he, 
"  as  we  have  already  considered  the  philosophy  of  the 
Sight  of  a  bird,  that  its  pinions  are  so  «et  upou  the  body  as 
to  bring  donrn  the  wing:^  in  an  oblique  direction  towards 
the  tail ;  so  that  in  their  action  upon  the  air,  we  have  the 
iame  resolution  of  forces  as  in  that  of  the  wind  upon  the 
surfoce  of  the  kite,  by  which  the  body  of  the  bird  is  not 
only  supported,  or  raised  perpendicularly,  but  carried  for- 
ward." (41.) 

Tom  here  interrupted  the  dialogue,  by  expressing  a 
regret  that  he  should  have  been  provided  with  so  small  a 
qoantity  of  cord. 

"  I  do  not  believe,  my  dear  boy,  that  any  advantage 
could  be  gained  by  an  additional  quantity  of  string,"  said 
hia  &ther. 

"  Is  there,  then,  any  reason  why  the  kite  should  not 
ascend,  even  above  the  clouds,  provided  that  my  string 
were  suf!iciently  long  and  strong  ?" 

"  Tea;  indeed  Ja  there  a  moat  unaoK^eniViVe  Teasaa. 
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Remember  that  the  kite  is  made  to  rise  by  the  operation 
of  two  forces ;  the  one  a£S)rded  by  the  wind,  the  other  by 
the  action  of  the  string ;  now,  it  is  quite  evident  that,  wlien 
the  weight  of  the  string,  added  to  that  of  the  kite  itsdf, 
becomes  equal  to  the  force  of  the  wind,  acting  upon  tiie 
sur&ce  of  the  machine,  a  general  balance,  or  equUibiium, 
of  forces  will  be  established,  and  the  kite  can  no  longer 
continue  to  ascend." 

^'  Will  it,  then,  remain  stationary  under  these  oircum* 
stances  ?"  asked  Louisa. 

*^  It  must  do  so,  unless  the  force  of  the  wind  should 
abate ;  for  it  is  a  proposition  in  mechanics,  which  I  shall 
hereafter  endeavour  to  demonstrate  (42),  that,  if  a  body  be 
acted  upon  by  three  forces,  which  are  proportional  to;  and 
in  the  direction  of,  the  three  sides  of  a  triangle,  it  will  be 
kept  at  rest.  The  kite  is  exactly  in  this  predicament,  for  • 
its  weight,  the  force  of  the  wind,  and  the  action  of  the 
string,  fulfil  these  conditions,  and  consequently  keep  the 
kite  stationary." 

^^  Then  I  must  give  up  my  intention  of  trying  to  raise 
the  kite  above  the  clouds,"  said  Tom. 

^^  Although  you  may  not  be  able  to  raise  any  single  kite 
to  the  altitude'  you  may  desire,  it  is  easy  to  accomplish 
your  plan  by  a  series  of  kites ;  the  string  of  the  first  being 
attached  to  the  back  of  the  second,  and  so  on." 
"  How,  papa  ?  I  do  not  exactly  understand  you.*' 
"  Your  kite,"  said  Mr.  Seymour,  "  is  now  as  high  in  the 
air  as  the  force  of  the  wind  is  capable  of  raising  it ;  suppose 
you  were  to  fix  the  end  of  the  string  you  hold  in  your  hand 
to  the  back  of  another  kite,  would  not  this  second  kite 
ascend  as  high  as  your  first,  by  the  same  force,  and  your 
first   kite   therefore  rise   to  double  the  altitude  it  is  at 
present  ?     In  like  manner  you  might  attach  a  third  kite, 
and  so  on." 

^^  Now  I  comprehend  it ;  and  I  should  much  like  to  try 
the  experiment,"  said  Tom. 
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' '  You  shall  certainly  witaees  the  e&ct  I  lia»e  dfseribed  ( 
but  you  must  provide  yourself  with  Kmie  stout  string,  (or 
the  force  which  the  kites  esert  when  thus  atmiged,  is 
greater  than  you  can  easily  imagine ;  iixleetl  1  question 
whether  you  would  be  able  to  hold  thaD,"  obwrred  hi* 
&ther. 

Mr.  Twaddleton  here  infbnoed  the  young  paty  that  he 
bad  himself  witness  a  carriage  coulaining  three  percoo* 
that  liad  been  drawn  along  the  toad  by  kit^s,  at  the  nte 
of  from  fifteen  to  twenty  miles  an  hour. 

have  seen  the  account  of  it,"  «aid  Mr.  Sejmttarf 
"and  if  I  remember  right,  the  prindfal  Idle  wu  preceded 
at  the  distance  of  about  120  fe«t  by  a  HUkUer  pilot  one, 
which  served  to  direct  it  away  from  any  obstaclcc,  tucfa  aa 
trees,  houses,  A«.,  n'itli  which  it  might  otherwise  have  coaia- 
in  contact." 

"  Bnt  bow  was  the  pilot-Idle  made  obedient  lo  the  wiU 
of  the  driver?"  ad^ed  Louisa. 

"  By  means  of  strings  »o  attached  to  it  that  its  surface 
I  easily  made  to  alter  its  angular  positiuu,"  aiuuered 
Ur.  iSeymour, 

e  should  snap,"  said   Torn,  whon^  iitten- 

suddeuly    drawn    tu  iiis    kite  from    a    tliKbt 

' )  its  motion,  arising  frxna  a  gust  of  wind, 

"ne  could  eaeily  recuver  it,  tliat  is  oue  good  thing;  for 

11  is   hovering   over   the   op«)   tield   at   the   end   of   the 

luath." 

"  If  you  imagine  that  the  kite,  under  such  circunutancei, 

I  Irauld  &li  upon  the  spot  oirecUy  under  it,  you  are  much 

I  decei^'ed :    recollect  tliat,  if  the  i-triug  should  Miap,  the 

I  kite  would  be  abandoned  to  two  lotcea,  tho»«  of  the  wind 

1  gravity;  and  you  will  perceiie  that,  under 

'  Weh  circumstances,  it  could  uot  obey  eitiier  of  them,  tjut 

vould    Ml    in    an    intenneiJiate    or  dta|jOtial    directiun. 

This  fact    will    be  remlere*!  apfareni    by   the  anrieteil 

diagram,     b  a  ma/  be  sappoied  to  rqiroeiiX  liie  SssttDi. 
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aad  direction  of  the  wind  acting  upon  the  kitOi  and 

B  D  that  of  its  gcavity; 
thoQ  it  is  evident  that, 
under  the  influence  of 
these  joint  foxcesy  it  would 
describe  the  diagonals^  and 
for  reasons  already  ex- 
plained, that  line  must 
necessarilj  be    the    curve 

*^  Come,"  said  the  vicar,  ^'  before  Tom  draws  down  his 
kite,  let  us  send  up  a  messenger" 

^^  What  maj  that  be?*'  asked  Louisa. 

'^  A  piece  of  paper  or  pasteboard^  which,  on  being  intro- 
duced upon  the  string,  is  blown  along  the  line  up  to  the 
kite." 

The  messenger  was  accordingly  prepared,  and,  being 
placed  upon  the  string,  it  ascended  as  Mr.  Seymour  had 
anticipated.  While  this  operation  was  in  progress,  the 
vicar  stood  earnestly  gazing  upon  the  kite,  and,  at  lengUi, 
burst  forth  in  the  following  animated  soliloquy : — 

'^  Assuredly,  this  must  be  acknowledged  as  a  most  beau- 
tiful and  imposing  toy !  Fastidious  or  insensible  must  be 
that  person,  who  does  not  feel  exhilarated  as  he  gazes  on 
the  kite,  proudly  floating  under  the  canopy  of  heaven,  and 
reflecting  the  departing  smiles  of  the  evening  sun,  after  it 
had  ceased  to  cheer  us  below." 

"  It  has  been  said,"  observed  Mr.  Seymour,  "  to  the 
disparagement  of  kite  flying,  that  as  soon  as  the  machine 
has  been  raised  into  the  air,  and  all  the  string  let  out,  the 
excitement  of  the  sport  is  at  an  end,  and  that,  as  nothing 
further  can  be  achieved,  the  interest  of  the  performer  from 
that  moment  begins  to  languish ;  now,  at  this  period,  the 
messenger  will  open  a  new  source  of  pleasure  and  instruction, 
and  may,  by  a  little  ingenuity,  be  made  to  afford  a  great 
diversity  of  amusement.    1  W\^  therefore  provided  myself 
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with  several  varieties  of  lliis  niuchine.  Here  iaone  in  the 
fonn  of  a  dragon,  which,  aa  it  asceiida,  produces  a  vetj 
striking  and  almost  magical  effect.     See,  there  it  goes !" 

The  children  were  delighted,  for  the  sitring  upon  which  it 
was  carried  became  at  a  certain  hciglit  invisible ;  so  that  the 
figure  appeared  like  a  monster  hovering  in  the  air, 

"I  will  uow  show  you  a  winged  variety  of  this  apparatua, 
irhich  we  will  name  thB  BTomjitim  Metsenger.*  It  con- 
sists of  a  hollow  cylinder  of  Ihin  wood,  the  diameter  of 
which  is  sufficiently  lai^  to  allow  its  free  revolution  round 
the  string  of  the  kite.  To  this  cylinder  are  attached  several 
fiappers,  or  sails,  in  an  oblique  direction,  like  those  of  the 
'Flying  Top'  (p.  258),  each  of  which  is  covered  with 
paper  of  a  different  colour.  The  action  of  the  wind  upon 
those  oblique  eurfiices  necessarily  occasions  a  rapid  rotation, 
upon  a  principle  which  I  shall  presently  explain ;  and  tiie 
beautiful  effect  thus  produced,  as  the  whirling  body  aacemb, 
must  be  seei)  before  it  can  be  appreciated.  I  have  some 
other  contrivances  of  a  similar  nature,  which  it  is  my  inten- 
tioD  to  prepare  for  your  future  amusement."    (43.) 

"  Has  the  kite  ever  been  applied  to  any  useful  purposes  ?" 
asked  Tom. 

"  Certainly,"  answered  his  father.  "  It  was  by  means 
of  the  kite  that  Dr.  Franklin  was  enabled  to  demonstrate 
the  identity  of  electricity  and  the  cause  of  lightning, 
and  thus  to  disclose  one  of  the  most  awful  mysteries  of 
nature." 

"  Pray  do  tell  us  something  about  this  electrical  kite, 
papa,"  said  Louisa. 

*'  Not  at  present,  my  love ;  it  would  divert  us  too  much 
from  the  subjects  in  which  we  are  engaged  ;  at  some  future 
period  I  shall  have  much  pleasure  in  introducing  you  into 
these  &iry  regions  of  philosophy." 

■  From  usocUtiam  of  an  IntercatioE  nkture  cooaeeted  with  thl 
midenee  of  the  tutbot'a  cUldren  with  kind  uid  beloved  frlendj  for 
manj  •  lucceldve  antiimii. 
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^'I  just  now  remember  reading  in  "Mm  Edgevrcyrth's 
'  Hany  and  Lucy/  "  said  Louisa,  '^  something  about  a  kite 
and  Pompey's  pillar." 

*^  I  am  glad  that  you  have  reminded  me  of  that  story,'* 
replied  Mr.  Se3rmour;  'T  will  relate  it  to  you.  Some 
English  sailors  laid  a  wager  that  they  would  drink  a  bowl 
-of  punch  on  the  summit  of  Pompey's  pillar.  Now,  that 
pillar  is  almost  a  hundred  feet  high,  and  it  is  quite  smoodi, 
so  that  there  was  no  way  of  climbing  to  the  top,  even  for 
sailors,  who  are  such  experienced  dimbers :  so  they  flew 
their  kite  exactly  over  the  pillar,  and  when  it  came  down 
on  the  opposite  side,  the  string  lay  across  the  top  of  the 
capital.  By  means  of  this  string,  they  pulled  a  small  rope 
over,  and  by  this  a  larger  one,  that  was  able  to  bear  the 
weight  of  a  man ;  a  pulley  was  then  fastened  to  the  end  of 
the  large  rope,  and  drawn  close  up  to  the  upper  edge  of 
the  capital ;  and  then,  you  perceive,  they  could  easily  hoist 
each  other  up.  They  did  more,  for  they  hoisted  the 
English  flag  on  the  top,  and  then  drank  the  bowl  of  punch 
and  won  their  wager." 

"That  is  a  very  good  story,"  said  the  vicar,  **but  I 
cannot  help  regretting  that  so  much  ingenuity  and  labour 
should  not  have  had  a  nobler  end  to  accomplish.'* 

"There  is  some  truth  in  that  observation,"  said  Mr. 
Seymour,  "  and  I  will,  therefore,  relate  another  story  which 
shall  be  more  congenial  to  your  heart,  and  in  which  the 
kite  will  present  itself  in  a  more  interesting  point  of  view; 
for,  instead  of  enabling  the  sailors  to  drink  a  bowl  of 
punch  at  an  altitude  otherwise  inaccessible,  we  shall  find 
it  engaged  in  rescuing  them  from  the  horrors  of  ship- 
wreck." * 

"  Pray  proceed,  papa." 

"  No,  my  dear,  upon  reflection,  I  think  it  will  be  better 
that  we  should  postpone  the  story,  until  your  return  to  the 

*  Transactions  of  the  Society  for  the  Encouragement  of  Arte, 
vol  xU. ;  and  Miss  Edgewortti'allttirj  ^sAIamb^^n^VA^,  IJ,  288. 
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lodge,  when  you  shall  read  it  in  '  Harry  and  Lucy.'  But 
before  we  lose  sight  of  the  useful  applications  of  the  kite, 
let  me  tell  you  how  ^eatly  it  served  tlie  Arctic  voyagers  id 
their  late  search  aii:er  Franklin  and  his  conipaiiious.  By 
harnessing  it  to  their  sledg;e8  they  were  enabled  to  travel 
hundreds  of  niUes  over  the  ice  before  a  stiff  breeze.  I  will 
also  point  out  to  you,  in  the  same  work,  an  account  of  a 
new  and  useful  application  of  the  messenger,  which  will 
prove  that  the  faculties  of  youth  may  be  increased  and  im- 
proved by  tliose  very  amusements  which  are  too  generally 
regarded  as  idle  and  unprofitable :  I  shall  at  the  same  time 
exhibit  one  or  two  experiments  iii  illustration  of  the  naturo 
and  causes  of  wind." 

"  Shall  we  not  return  immediately  ?" 

"  No,  my  dear ;  it  would  not  be  in  my  power  to  attend 
you  at  present ;  but  join  me  in  the  library  after  dinner  : 
Mr.  Twaddleton  will  now  accompany  me  lo  the  viilage, 
and  do  you  remain  and  enjoy  the  amusement  of  your 
kite," 

At  the  time  appointed  Tom  and  his  sisters  requested 
their  father  to  ful6l  ihe  promises  he  had  made  them  in  the 
morning. 

''  You  told  us,"  said  Louisa,  "  that  you  would  give  us 
some  informatiou  about  the  wind  ;  the  subject  has  been 
puzzling  me  ever  since,  for  I  cannot  make  out  the  cause 
of  it." 

"  "Wind,  my  love,  is  nothing  more  than  air  in  motion  ; 
and  is  produced  by  a  lai^e  volume  of  it  flowing  in  a 
ciirreDt  or  stream,  from  one  place  or  region  to  auotiier,  and 
with  different  velocities." 

"  And  what  can  produce  these  currents?"  asked  Tom. 

"  After  the  explanation  of  the  action  of  the  pump,  I  do 
Dot  think  that  I  shall  have  much  difficulty  in  making  you 
understand  the  nature  of  the  operations  by  which  wind  is 
occasioned.  Suppose  a  partial  vacuum  should  be  formed 
in  any    region,   would  not  the  neighbotiruig  Ui  Vik^^- 
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diately  rush  tu  to  supply  the  deficiency  and  i 
balance  ?" 

"  Uuduubtedly ;    from  the  pressure  of  the  air  be 
it." 

"  Heat,"  contiiiueci  Mr.  Seymour,  "  will  produce  a. 
tial  Vacuum  by  rarefying  the  air,  and  thua  renderii 
lighter  ;  in  consequeQce  of  wliich,  it  will  ascend,  a 
colder  air  will  rush  in  to  supply  its  place." 

"  I  do  not  exactly  see  why  the  rarefied  air  should  ai 
observed  Louisa;  "it  appears  to  oflcr  an  exception  6 
general  law  of  gravity." 

"  Wot  at  all  i  ou  the  contrary,  ita  ascent  is  occ 
the  force  of  gravity :  in  the  first  place,  howcTer,  tO 
the  tiict  that  heated  air  does  actually  ascend,  we  h 
to  observe  the  direction  of  smoke  as  it  issues  i 
chimney ;  this  consists  of  minute  particles  of  fuel  j 
up,  by  a  current  of  heated  air,  from  the  fire  below; 
soon  as  this  current  is  cooled  by  mixing  with  that  H 
atmosphere,  the  minute  particles  of  coal  fall,  and  I 
the  small  black  flakes  whicti  render  the  air,  am 
in  contact  with  it,  so  dirty  in  a  populous  city." 

"  But  I  want  to  know,  papa,  what  it  is  whiob  4 
hot  air  to  ascend  ?" 

"The  greater  weight  of  the  cold  air  above >■ 
gets,  as  it  were,  beneath  the  lighter  air. 
rise  ;  just  in  the  same  way  as  a  piece  of  cork,  at  d 
of  an  empty  vessel,  is  made  to  rise  to  the  si 
water  which  may  be  poured  into  it." 

"  Now  I  understand  it ;  pray,  therefore,  ^ 
your  account  of  the  wind.  Tou  have  just  s 
rarefies  the  air,  and  causes  it  to  ascend." 

"  And  thus  produces  a  ecirrent  of  air,  or  a 

"  Is  beat,  then,  the  cause  of  wind,  papa?'' 

"  It  is  one  great  cause  ;  but  there  are,  prob 
others;  I  will,  however,  exemplify  this  subject 
rimeaL" 
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So  Baying,  Mr.  .Seymour  produced  a  water-plate,  a  large 
^ish,  and  a  jug  filled  with  cold  water.  The  bell  was  rung, 
and  the  sei'vaiit  entered  with  a  tea-kettle  of  boili  -ig  water. 

The  large  dish  was  then  filled  with  the  cold,  and  the 
«'iler-plate  with  the  boiling  fluid.  ^ 

"  Let  this  large  dish  represent  the  ocean,"  said  Mr.  Sey- 
ramir,  "  and  this  water-plate,  which  I  will  now  place  in  its 
<xntK,  an  island  in  that  ocean ;  for  the  land,  from  receiving 
till;  rays  of  the  sun.  will  be  more  heated  than  the  water, 
•ndwill  consequently  rarefy  the  air  above  it. — Now,  Tom, 
li^t  me  the  wax-taper." 

"  I  have  done  so." 

"Then  now  blow  it  out." 

"  I  cannot  imagine  what  you  are  about,  papa ; — '  Light 
the  candle  and  then  blow  it  out ! ' — but  it  still  smokes  ; 
^a!)  I  put  the  estinguisher  over  it  ?  " 

"  By  no  means ;  give  it  to  me  and  observe  what  will 
happen  when  I  carry  it  round  the  edge  of  the  dJKh." 

"Why,  oidy  see  !  "  cried  Tom;  "Louisa  lias  actually 
tWo  it  in  again. — How  could  that  happen  ?  " 

"  Do  not  interrupt  our  experiment  just  now,  and  I  will 
Biplain  it  afterwards.  (44.)  Now  blow  it  out  once  more," 
kid  Mr.  Seymour. 

"I  have  done  so,  and  the  smoke  goes  lo  the  centre," 
Oclaimed  Tom. 

"Showing,  thereby,  the  existence  of  a  current  towards 
Ute  water-plate,  or  island  ;  in  consequence  of  the  air  above 
it  baving  been  healed,  and  therefore  rarefied.  This  ex- 
jJiins,  in  a.  very  aatisfaclory  manner,  a  fact  which  may  be 
toiulantly  observed  in  our  own  climate,  viz.  a  gentle  breeze 
blowing  from  the  sea  lo  the  land  in  the  lieat  of  the  day. 
Upon  the  same  principle  it  is,  that  most  of  the  winds  in 
■"^rent  parts  of  tlie  globe  may  be  readily  accounted 
(45.) 
I  suppose,"  said  Tom,  "tliat  the  dr  must  ru,al\  nnvI-Vv 

at  velocity,  in  order  to  produce  wind." 
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«  A  very  general  error  prevails  npoa  tMi  mlgeot;  the 
rate  of  motion  has  been  greatly  euggcfated.  In  a  hnk 
gale,  even,  the  wind  does  not  travel  with  soeh  veloeitj, 
but  that  it  maj  be  easily  traced  by  the  eye;  and  the  sailor 
la  able  to  watch  its  progress  by  the  lipple  which  itproduoes 
on  the  sea." 

<'  Has,  then,  the  rate  of  its  motion  ever  been  estimated  r 
asked  Louisa* 

"  When  its  velocity  is  about  two  miles  per  hooTi  it  » 
only  just  perceptible.  In  a  high  wind,  the  air  tnvek 
thirty  or  forty  ndles  in  the  same  period.  In  a  storm,  ito 
rate  has  been  computed  as  being  ftom  six^  to  dghty 
miles.  It  has  also  been  ascertained,  by  experiment,  that 
the  air,  as  it  rushes  from  a  pair  of  blaoksmith^s  bellows, 
has  not  a  velocity  above  that  of  five-and-fi>rty  miles  in  tiie 
hour." 

''  At  what  rate  should  you  think  the  air  travelled  this 
morning,  when  we  flew  our  kite  ?  "  inquired  Louisa. 

'^  I  should  think  at  about  five  miles  an  hour,  for  it  was 
a  pleasant  but  gentle  breeze." 

Mr.  Seymour  now,  at  the  earnest  request  of  the  whole 
party,  who  had  been  on  the  tiptoe  of  expectation,  produced 
his  '*  FLYING-TOP,"  of  which  the  reader  is  here  presented 
with  a  representation. 
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"  Tbb  litile  macliine  consists,  as  you  may  observe,  of  a 
Byer,  wiih  three  vanes,  the  form  of  each  being  tliat  of  tiie 
s^^ent  of  a  circle,  the  obliquity  of  wliose  surface  iDCreases 
as  it  recedes  from  the  centre  of  motion  ;  this  flyer,  as  you 
we,  is  attaciied  to  a  sjiindle,  around  wiilch  the  string-  that 
is  to  set  it  in  motion  is  carefully  wound,  and  the  whole  is 
adapted  to  a  stand.  Let  ns  now  join  llie  vicar  on  the  Iflwd, 
where  we  can  conveniently  put  it  iuto  action," 

The  stump  of  a  tree  afforded  a  rest  for  the  stand,  which 
Mr.  Seymour  held  firmly  in  an  inclined  position  with  his 
left  hand,  while  with  his  right  he  vigorously  polled  the 
atring.  Away  whirled  the  flyer,  and  in  a  second  it  rose 
tnajestically  from  the  »taiid,  and,  whizzing  throug^Ii  the  air, 
attained  a  very  considerable  altitude,  no  less  to  the  astonish- 
ment than  to  the  delight  of  the  party.  After  several  re- 
petitions of  the  experiment,  Mr.  Seymour  thus  proceeded 
to  explain  the  philosophy  of  its  flight. 

"  Afler  the  explanation  you  have  already  received  re- 
garding the  flight  of  a  bird,  you  wili  very  readily  understand 
the  question  before  us.  It  is  evident  that  the  oblique  vanes, 
by  striking  the  air  during  their  rapid  rotation,  must  pro- 
duce a  reaction  on  their  under  surfaces," 

"  Exactly  so,"  cried  Tom  ;  "  and  if  that  reaction  be 
greater  than  b  sufficient  to  counteract  its  gravity,  the  flyer 
must  ascend  in  the  air,  just  as  the  bird  does,  in  proportion 
to  that  excess." 

"  You  are  quite  right,"  continued  his  father,  "and  I 
need  hardly  remind  you  of  the  importance  of  attending  to 
the  angular  adjustment  of  the  vanes  to  ensure  the  greatest 
effect  i  it  should  be  such  as  to  make  all  the  forces  conspire, 
and  you  will  recollect  that  the  efficient  force  will  be  in  a 
direction  perpendicular  to  eacli  inclined  vane." 
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CHAPTER    XVI. 


Mb.  Twaddletok,  on  his  arrival  at  the  Lodge  on  the 
followiog  morning,  was  informed  that  Miss  Villers  was 
expected  at  ■Overton  in  the  evening, 

"  Your  account  of  that  young  lady,"  observed  the  vicar, 
"  has  greatly  prepossessed  me  in  her  &vour;  I  only  hope 
that  she  is  not  too  blue." 

"  I  care  not  how  blue  the  stockings  of  a  lady  may  be," 
s^d  Mr.  Seymour,  '"provided  her  petticoats  be  long 
enough  to  hide  them;'  and  from  my  knowledge  of  Miss 
Villera,  1  can  assure  ^ou,  eiuiud  aa  ara  her  attainmoibi, 
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they  are  so  veiled  by  feiiiiiiine  delicacy  and  rewrre,  that  they 
may  insidiously  win,  bul  will  never  extort  onr  bonHge." 

"  Ay,  ay,"  esclaimwi  the  vicar;  "I  perfectly  agree  «ith 
you  iu  your  idea  of  feminine  perfection — tbort  tongues  and 
long;  petticoats,  Mr.  Seymour. — But  where  are  my  little 
playmates  7" 

"  I  left  Tom  and  Fanny  on  tlie  terrace,  a  ilxnt  time 
since,  very  busily  engaged  in  the  game  of  shuttlecock  and 
battledoor."* 

"  The  shuttlecock  is  an  anciait  sport,"  ohaerTed  Mr. 
Twaddleton.  "  It  is  represented  in  a  mannwript  aa  6a 
hack  as  the  fourteenth  century :  and  it  became  a  fashion- 
able game  amoDgst  grown  persons  in  the  reign  of  JamcH 
iheFirst.  In  Chinathe  shuttlecockismadeof  feathers  and 
lead,  and  is  played  by  being  struck  op  by  the  soles  of  the 
feet.  A  toy  of  this  kind  may  be  sem  in  the  Ethnological 
room  ill  the  Uritish  Museum." 

"  It  is  a  very  healthy  pastime,"  said  Mr.  Seymour, 
"  and,  in  my  opinion,  is  admirably  calculated  for  females ; 
for  it  expands  the  chest,  while  it  creates  a  graceful  pliancy 
of  the  limbs." 

"  I  entirely  agree  with  you ;  it  is  the  only  game  with 
which  I  am  acquainted,  in  which  muscular  e.xerdse  is 
gained  without  compromising  gracefulness.  But  see,  here 
come  the  two  young  rogues." 

"  Papa,"  exclaimed  Tom,  "  I  have  been  considering 
whether  there  is  any  philosophy  in  the  game  of  shuttle- 

"  There  are  two  circumstances  connecied  with  its  flight, 
which  certainly  will  admit  ol'  explanation  upon  scientific 
principles ;  and  I  should  much  like  to  hear  whether  you 

•  Sbuttlecock,  more  correctly,  perhaps,  Shuttleror*,  although  Skin. 
Dcr  thinks  it  ia  called  coci  from  iI9  feathers  Battkdoor,  bd  called 
from  Door,  taken  fur  a  flat  board ;  and  battle  for  sinking ;  i'.  e,  a 
■Crikjng-bmrd.  Thomaon  thinks  that  the  true  den>atian  jg  from  the 
Spanish  Batidor,  a  beater  or  striker,  and  that  th«  game  MU  nActA>i.>»i&. 
from  the  Peainaila. 
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can  apply  them  for  that  purpose.  The  first  is  its  spinnli^ 
motion  in  the  air ;  the  second,  the  regularity  with  which 
its  base  of  cork  always  presents  itself  to  the  battledoor ;  so 
that,  after  you  have  struck  it,  it  turns  round,  and  arrives  at 
your  sister's  battledoor  in  a  position  to  be  again  struck  by 
her,  and  sent  back  to  you.'* 

^'  I  perfectly  understand  what  you  mean ;  but  I  really 
am  not  able  to  explain  the  motions  to  which  you  allude," 
said  Tom. 

'^  The  revolution  of  the  shuttlecock,  about  its  axis, 
entirely  depends  upon  the  impulse  of  the  wind  on  the 
oblique  surfaces  of  its  feathers ;  so  that  it  is  often  necessary 
to  trim  the  feathers  of  a  new  shuttlecock,  before  it  will 
spin." 

"  I  understand  you,  papa;  the  force  of  the  wind,  by 
striking  the  oblique  feathers,  is  resolved  into  a  perpendi- 
cular and  parallel  force,  as  you  explained  to  us  when  we 
considered  the  action  of  the  wind  upon  the  kite." 

"  Exactly ;  every  oblique  direction  of  a  motion  is  the 
diagonal  of  a  parallelogram,  whose  perpendicular  and 
parallel  directions  are  the  two  sides.  Having  settled  this 
point,  let  us  consider  the  second ;  viz.  how  it  happens  that 
the  cork  of  the  shuttlecock  always  presents  itself  to  the 
battledoor." 

"  I  should  think,"  said  Tom,  "  that  the  cork  points  to 
the  battledoor  for  the  same  reason  that  the  weathercock 
always  points  to  the  wind." 

"  Admirably  illustrated !"  exclaimed  his  &,ther ;  "  the 
cork  will  always  go  foremost,  because  the  air  must  exert 
a  greater  force  over  the  lighter  feathers,  and  therefore 
retard  their  progress ;  but  I  must  also  direct  your  attention 
to  the  shape  of  the  cork,  which  you  may  perceive  to  be 
conical,  giving  to  the  shuttlecock  a  readier  passage 
through  the  air.  Now  this  fact  has  an  especial  interest  at 
the  present  time,  from  lecent  experiments  showing  the 
superior  advantage  o£  comc«\\wXVft\a\svT&fi&\VMlwe  will 
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talk  to  the  Major  about  it.     While  ««  are  ii| 

ject,  I  will  introduce  to  yoor  notice  waae 

which  are  indebted  to  this  same  principle  &ir  tfaHr  opexm- 

tion.     In  the  first  place,  there  is  the  arrov  ;  can  joa  tdi 

me,  Loui^,  the  use  of  the  kaiben  which  are  placed  round 

its  extremigr  F"  • 

*'  To  make  its  head  fmiceed  fbroiiost  in  the  air,  bf 
nndeaiag  its  other  end  lighter,  aod  tbrnefcre  mare  MoaUe 
to  the  resiataiice  of  the  air." 

"  Very  well  answered :  that  if,  nnqawtionably,  mm  ol 
the  objects  of  the  wings  of  an  arrow ;  bat  thoe  is  also 
another,  that  of  ri^ng  it,  or  steadjii^  its  pragremre 
motion,  I7  causing  it  to  rerolve  aronnd  its  axis.  If  joa 
will  look  at  this  arrow,  yon  will  perceiTe  that  the  feathers 
an  placed  nearly,  but  sot  quite,  in  planes  pn—Jng  tfaim^ifa 
it:  if  the  feathers  were  exactly  in  this  plane,  the  air  coold 
not  strike  against  thdr  snr&ces  when  the  brow  is  in 
motion:  but  since  they  are  not  perfectly  straight,  but 
always  a  little  aslant,  the  air  necessarily  strikes  them  as 
the  arrow  moves  forward  ;  by  which  force  the  feathers  are 
turoed  round,  and  with  them  the  arrow  or  reed  ;  so  that  a 
motion  is  generated  about  its  axis ;  and  ils  velocity  will 
increase  with  the  obliquity  of  the  feathers.  You  will 
therefore  observe  that,  in  order  to  enable  the  feathers  to 
ofier  a  necessary  resistance  to  the  air,  they  must  possess  a 
certain  degree  of  stifihess  or  inflexibility.  It  was  on  this 
account  that  Rug-er  A«cham,*  and  other  skitful  artists  in 
the  days  of  archery,  preferred  the  feathers  of  a  goose  of 
two  or  three  years  old,  especially  such  as  drop  of  them- 
tdves,  for  pluming  the  arrow ;  and  the  importance,  as  well 
as  the  theory  of  this  choice,  is  confirmed  by  a  curious  ob- 
terration  of  Gervase  Markham,+  who  says  that  '  the 
peacock  feather  was  sometimes  used  at  the  short  butt ; 
yet,  seldom  or  ever,  did  it  keep  the  shaft  either  Tight  or 
level''"  (46.) 
•  Tozoph.  ed.  1571,  folio  166.        f  Markham's  Art  ol  fnoliBAeiXW.. 
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<<  That  is  intelligible  enough/'  said  Tom ;  "  the  feath^ 
of  the  peacock  must  have  been  so  flexible  as  to  have 
yielded  to  the  slightest  breath  of  abr ;  and  now,  as  we  are 
upon  the  subject  of  the  arrow,  do  explain  to  us  the  action 
of  the  bow." 

^'  I  shall  readily  comply* with  your  request  before  we 
part;  but  I  am  desirous,  at  present,  of  following  up  the 
subject  before  us,  and  of  taking  into  consideratioQ  some 
other  instruments  which  owe  their  motions  to  the  action  of 
the  air  upon  oblique  surfaces/' 

^'Suppose,"  said  the  vicar,  ''you  explain  to  them  the 
action  of  the  wind  upon  the  sails  of  the  mill." 

''  I  should  like  to  hear  something  about  the  windmill," 
observed  Tom :  ''  and  perhaps  Mr.  Twaddleton  can  tell  us 
who  invented  the  machine." 

"  The  invention  is  not  of  very  remote  date.  Accordii^ 
to  some  authors,  windmills  were  first  used  in  France  in 
the  sixth  century ;  while  others  maintain  that  thiey  were 
brought  to  Europe  in  the  time  of  the  crusades,  and  that 
they  had  long  been  employed  in  the  east,  where  the  scarcity 
of  water  precluded  the  application  of  that  powerful  agent 
to  machinery." 

"  I  had  intended,"  said  Mr.  Seymour,  "  to  have  entered 
very  fully  upon  the  subject  of  the  windmill ;  for  although 
it  is  a  very  common  machine,  its  construction  is  much  more 
ingenious  than  is  generally  imagined;  it  must  also  be 
allowed  to  have  a  degree  of  perfection,  to  which  few  of  the 
popular  engines  have  yet  arrived ;  but  to  do  ample  justice 
to  my  subject,  I  should  require  several  models  which  are 
not  yet  in  readiness ;  besides,  Tom's  holidays  have  nearly 
passed  away :  I  must  therefore  postpone  the  examinaticm  of 
the  mill  to  some  future  opportunity,  and  content  myself,  at 
present,  with  an  expli nation  of  its  sails." 

"  And  let  me  tell  you,"  observed  the  vicar,  "  that  if  you 

succeed  in  this  one  object,  you  will  accomplish  a  task  which 

has  occupied  years  oi  meeWi\c;^  T^s«»sAh«    The  angle 


r 
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■which  the  surface  of  the  sails  ought  to  make  with  their 
axis,  in  order  that  the  wind  mny  have  the  greatest  effect. 
Of  the  degree  of  weathering,  aa  the  millwrigtiL'!  call  it,  b  a 
matter  of  nice  inquiry,  and  has  much  engaged  the  thoughts 
of  the  mathematicians." 

"  My  remarks  upon  that  subject  will  be  very  general," 
said  Mr.  Seymour;  "  I  shall  explain  the  priuciple,  without 
eotering  into  the  minutiie  of  its  applications.  The  vertical 
windmill,  which  is  the  kind  in  most  common  use,  consists, 
ts  you  well  know,  of  an  axis,  or  shaft,  placed  in  the  direo- 
ion  of  the  wind,  and  usually  inclining  a  little  upwards  from 
the  horizontal  line.  At  one  end  of  this,  four  long  arms,  or 
yards,  are  lixed  perpendicular  to  the  asis,  and  across  each 
other  at  right  angles ;  these  afibrd  a  surface,  on  which 
a  cloth  can  be  spread  to  receive  the  action  of  the  wind. 
To  conceive  why  these  sails  should  revolve  by  the  force  of 
the  wind,  we  must  have  recourse  to  the  theory  of  compound 
motion.  It  is  very  evident  that,  if  a  mill  exposed  directly 
to  the  wind  should  have  its  four  sails  perpendicular  to  the 
common  axis  in  whicli  fhey  are  lilted,  they  would  receive 
the  wind  perpendicularly,  an  impulse  which  could  only 
tend  to  overturn  them  ;  there  is  a  necessity,  therefore,  to 
have  them  oblique  to  the  common  axis,  that  they  may 
recfflve  the  wind  obliquely,  when  their  effort  to  recede  from 
it  causes  them  to  turn  round  with  the  axis ;  and  the  four 
sails,  being  all  made  oblique  in  the  same  direction,  thus 
unite  their  eB'urts  for  the  common  object." 

"  You  have  not  yet  told  us  what  degree  of  obliquity  the 
sail  oi^ht  to  make  with  the  wind,"  said  the  vicar. 

"  The  game  as  the  kite  ought  to  ia3ke,Jifty-four  Ae^ees 
ATiAfarty-fouT  minutes." 

"  Do  you  not  remember,  papa,  when  we  were  last  in 
London,  you  pointed  out  to  us  a  curious  mill  on  the  b^nhs 
of  the  river,  which  went  without  any  sails?" 

"  You  allude  to  Ihe  horizontal  mill  at  Battersea." 

"  I  remember  it  was  at  Battersea,"   observed  Yjcwfe^-, 
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'^  and  I  dare  say,  papa,  that  you  recollect  the  strange  stoiy 
which  the  waterman,  who  rowed  us  down  the  river,  told  Tom 
and  myself.  He  said  '  that,  when  the  Emperor  of  Busaa 
was  in  London,  he  took  a  fancy  to  the  neat  little  church  at 
Battersea,  and  determined  to  carry  it  off  to  Russia;  and 
that  for  this  purpose  he  had  sent  a  large  packing-case; 
but,  as  the  inhabitants  refused  to  let  the  church  be  carried 
away,  the  case  remained  on  the  spot  where  it  was  depo- 
sited.' '* 

"  It  is  not  a  bad  story,"  said  her  &ther ;  ^^  for  the  mill 
certainly,  both  in  size  and  figure,  may  be  imagined  to 
resemble  a  gigantic  packing-case.  The  mill,  of  which  yoq 
are  speaking,  has  been  taken  down,  in  consequence  of  its 
use  having  been  superseded  by  the  introduction  of  steam. 
It  was  erected  by  Captain  Hooper,  who  also  built  a  similar 
one  at  Margate.  It  consisted  of  a  circular  wheel,  having 
large  boards  or  vanes  fixed  parallel  to  its  axis,  and  arranged 
at  equal  distances  from  each  other.  Upon  these  vanes  the 
wind  could  act,  so  as  to  blow  the  wheel  round ;  but  had  it 
acted  upon  the  vane  at  both  sides  of  the  wheel  at  once,  it  is 
evident  that  it  could  not  have  had  any  tendency  to  turn  it 
roimd ;  hence,  one  side  of  the  wheel  was  sheltered,  while 
the  other  was  submitted  to  the  full  action  of  the  wind. 
For  this  purpose  it  was  enclosed  within  a  large  cylindrical 
framework,  furnished  with  doors  or  shutters,  on  all  sides, 
to  open  at  pleasure  and  admit  the  wind,  or  to  shut  and  stop 
it.  If  all  the  shutters  on  one  side  were  open,  whilst  all 
those  on  the  opposite  side  were  closed,  the  wind,  acting 
with  undiminished  force  on  the  vanes  at  one  side,  whilst  the 
opposite  vanes  were  under  shelter,  turned  the  mill  round ; 
but  whenever  the  wind  changed,  the  disposition  of  the 
blinds  was  altered,  to  admit  the  wind  to  strike  upon  the 
vanes  of  the  wheel  in  the  direction  of  a  tangent  to  the 
circle  in  which  they  moved." 

'*  Well ;  have  you  any  other  machine  to  explain  to  your 
scholars  ?'*  asked  tlie  vVeax  \  fet  \  ^m  anxious  to  present 
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hem  with  a  bow  and  arrow  whicb  I  have  provided  fbf 
Jieir  amuseinent." 

"  I  will,  if  30U  please,  first  describe  to  tbem  ibe  me- 
Auiism  of  Die  smoke-jack ;  and  I  am  desirous  of  doing 
n,  as  I  have  a  very  pleasing  esperiineDt  to  exhibit,  which 
ia  founded  upon  the  same  principle." 

Mr.  Seymour  then  described  the  more  common  form  of 
ftii  machine.  It  cousLsted,  he  said,  of  a  number  of  vanes, 
of  tliin  sheet-iron,  arranged  in  a  circle, 
M  here  represented,  but  all  set  ob- 
liquely at  a  proper  angle  of  inclination. 
Ila  action  was  explained  in  the  follow- 
ing manner : — When  a  fire  is  kindled 
ii  the  cbimney,  the  air,  which,  by  its 
jarefaciion,  immediately  tends  to  as- 
cend, strikes  on  the  sur&ces  of  the 
Inclined  vanes,  and  by  a  resolution  of  forces,  .''imilar  to  that 
already  esplained,  causes  the  spindle,  to  which  they  are 
iffixed,  to  (urn  round,  and  consequently  coramiinicaiw  the 
lame  motion  to  the  spit.  The  brisker  the  fire  becomes,  the 
quicker  will  the  machine  move,  because  in  that  case  the 
ijr  ascends  with  greater  rapidity. 

"  I  will  now  exhibit  to  you  a  mechanical  amusement 
which  b  founded  on  the  same  principle.  Fetch  me  the 
piece  of  pasteboard  which  lies  on  the  library  table." 

The  pasteboard  was  produced,  and  Mr.  Seymour  de- 
scribed upon  it  a  spiral,  similar  to  that  which  is  represented 
in  the  annexed  figure.  The  spiral  wa«  cut  out,  and  ex- 
tended, by  raising  the  centre  above  the  first 
revolution.  It  was  then  suspended  upon  : 
small  spit  of  iron,  which  had  been  previously 
prepared,  by  applying  the  centre  or 
of  its  spiral  to  its  point.  The  whole  w 
placed  on  the  top  of  a  warm  stove  (the  application  of  a 
lamp  would  have  answered  the  same  purpose"^,  ani  \!ofe 
machine,   to  the  great  delight  and  aatoii\a\\menV  ot  ftit 
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children,  soon  put  itself  in  motion,  and  turned  without  the 
assistance  of  any  apparent  agent.  The  agent, 
however,  in  this  case,  was  the  air,  which,  being 
rarefied  by  the  contact  of  a  warm  body,  as- 
cended, and  thus  produced  a  current.  The 
accompanying  sketch  may  render  this  experi- 
ment more  intelli^ble  to  the  reader. 

The  vicar  observed,  "  that,  to  him,  the  ex^ 
periment  was  perfectly  novel;  although  he 
remembered  having  seen  what  he  now  sup- 
posed must  have  been  a  similar  contrivance,  but  which, 
until  that  moment,  he  had  always  considered  as  the  efiect 
of  clockwork." 

"  And  what  might  that  have  been  ?"  SL^ked  Mr.  Sey- 
mour. 

"  The  revolution  of  a  serpent,  which  I  noticed  in  several 
windows  in  London,  during  a  late  illumination.*' 

"  Undoubtedly ;  it  was  nothing  more  than  a  spiral,  so 
painted  as  to  resemble  that  reptile,  and  which  owed  its 
motion  to  the  action  of  air  heated  by  a  lamp  placed 
beneath  it." 

"  Now,  then,"  exclaimed  the  vicar,  "  let  us  direct  our 
attention  to  the  bow  and  arrow;  see  the  present  I  have 
provided  for  you,  Tom  1" 

So  saying,  the  worthy  clergyman  produced  a  bow  and 
a  number  of  arrows,  together  with  a  target ;  which,  at  his 
desire,  had  been  sent  from  London. 

"  I  think,"  observed  Mr.  Seymour,  "  that  you  should 
accompany  your  gift  with  some  account  of  archery,  or  the 
art  and  exercise  of  shooting  with  the  bow  and  arrow." 

**  That  will  I  readily  do,"  replied  Mr.  Twaddleton ;  who 
accordingly  proceeded  as  follows : — 

'^  The  bow  is  the  most  ancient  and  universal  of  all 
weapons,  and  has  been  found  to  obtain  amongst  the  most 
barbarous  and  remote  nations.  In  the  days  of  David  the 
practice  of  the  bow  would  appear  to  have  been  so  general, 
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kat  it  was  not  unfrequenliy  made  uae  of  ai  a  figure  of 
Ifeecli.  Israel,  wlien  blessing  his  sons,  saj-!i  of  Joseph, 
'the  archers  have  sorely  grieved  him,  and  shot  at  hiiu,  aad 
Wled  him ;  but  his  bow  abode  in  slrenglh,  and  the  sums  of 
'Ut  hands  were  made  strong,  by  the  hands  of  the  mighty 
'Bod  of  Jacob.' " 

"  Its  earliest  application  was  probably  for  the  purpose 
rfobuining  food,"  observed  Mr.  Seymour. 

"  Tour  conjecture  has  the  weight  of  testimony,"  replied 
beTicar;  "when  Isuac  sent  Esau  to  the  forest,  he  said, 
'Take,  I  pray  thee,  thy  weapons,  ihy  quiver,  and  thy  bow, 
ud  go  out  to  the  field,  and  take  me  some  veiiieou  :'*  and 
Sis  even  a  question,  whether  the  Saxon  bow  was  ever 
used  by  the  AngJu-Sasons  and  Danes  for  ai>y  otlier  purpose 
'Ann  that  of  procuring  food,  or  pastime;  for  the  repre- 
'Wtation  of  this  how,  in  an  ancient  manuscript  t  of  the 
;lBDth  century,  shows  it  to  have  iieen  very  differently  con- 
'ftiicted  from  what  one  might  espect  in  a  military  weapon ; 
in  size,  loo,  it  was  a  mere  toy,  cumijared  with  the  bow  of 
nicceeding  ages." 

"  There  can  be  no  doubt  that  the  bow  and  arrow  was 
employed  for  the  purpose  of  killing  animals  for  food  from 
the  earliest  times ;  but  iis  principal  interest  is  derived  from 
its  military  applications :  will  you,  therefore,  give  us  a 
■ketch  of  its  history,  and  confine  yourself  to  its  practice  as 
a  warlike  instrument  in  England  '<" 

"  And  may  I  also  beg  of  you,  my  dear  sir,"  added  Mrs. 
Seymour,  "  to  explain  the  different  terms  which  are 
employed  to  denote  its  parts  and  applications  ?  Such  in- 
formation will  be,  just  now,  highly  acceptable  to  me,  as  I 
■m  reading  some  romances,  in  which  those  terms  are  con- 
stantly occnrring." 
"  You  shall  be  obeyed,  madam,"  replied  the  vicar,  with 

are,  probably,  indebted  to  the  Norman  conquest 
Gen.xUii,  23,  SI.  f  MS.  Colt.  CVaui- B,  W. 
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for  the  introductioii  of  the  bow  and  arrow  as  a  hostile 
weapon ;  but,  before  I  enter  upon  that  subject,  it  is 
necessary  to  state,  that  the  bows  in  use  in  England  have 
been  of  two  kinds,  the  common  or  long  bow,  and  the  crost 
bow.  The  former  does  not  require  any  description  from 
me :  the  latter,  or  Arbalet,  as  it  was  called,  (from  ArhO' 
lesta,  i.  e.  arcu-halista^  a  bow  with  a  sling,)  consists  of  a 
steel  bow,  fastened  upon  a  stock,  and  i»  discharged  bj 
means  of  a  catch,  or  trigger ^  which  probably  gave  *  rise  to 
the  lock  upon  the  modem  musket." 

"  Excuse  the  interruption,"  said  Mrs.  Seymour ;  "  but 
do  allow  me  to  ask  whether  Arquehusade  does  not  derive 
its  name  from  its  having  been  formerly  applied  to  wounds 
inflicted  by  the  cross-bow  or  Arbaht  f  " 

^^  I  thank  you,  madam ;  that  etymolc^  is  entirely  new 
to  me,  and  will  explain  the  medical  name.  Aqua  vuinmih 
ria,  which  has  been  applied  to  that  spirit." 

The  vicar  now  proceeded  without  further  interruption. 

"  The  invention  of  cross-bows  is  said  by  ancient  writers 
to  have  come  from  the  Sicilians.  They  were  first  used  in 
England  by  the  Normans  at  the  battle  of  Hastings ;  and 
a  quarrel  or  bar^holt  (which  is  synonymous  with  the  arrow 
of  the  long-bow)  was  the^immediate  cause  of  Harold's  death. 
In  the  reign  of  Stephen,  in  1139,  the  second  council  of  La- 
teran  prohibited  their  use ;  and  some  historians  assert,  that 
they  were  not  again  used  in  this  country  till  the  reign  of 
Richard  T.,  whose  death,  occasioned  by  one  at  Chaluz, 
was  considered  as  a  judgment  on  his  impiety.  From  the 
death  of  Richard  till  the  splendid  victories  of  Edward  HI., 
we  hear  little  of  the  cross-bow  as  a  military  weapon.  Its 
use  appears  to  have  been  principally  confined  to  the  sieges 
of  fortified  places,  and  to  sea-fights.  In  1346,  at  the  battle 
of  Cressy,  a  large  body  of  Genoese  soldiers,  who  were  pai^ 
ticularly  expert  in  its  management,  were  in  the  service  of 
the  French ;  but  at  the  commencement  of  the  action,  a 
sudden  shower  wetted  tVie  stnxv^  ^aid  ^Y«vented  the  archers 
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from  doing  tiieir  usiml  execution,  while  the  English  were 
Btill  capable  of  annoying  their  enemies  by  the  long  bow  with 
eomplele  success  ;  both  this  victory  and  tliat  of  Fuictiera, 
tm  years  afterwards,  were  chiefly  aiwribed  by  ihe  English  to 
their  archers.  In  1403,  at  the  battle  of  Slirewsburj',  where 
Hotspur  was  slain,  the  archers  on  both  sides  did  terrible 
execution  ;  and  the  victory  of  Agincourt,  in  1413,  was  en- 
tirely owing  to  their  still.  Under  Edward  IV.  an  ordi- 
nance was  made,  that  every  Englishman  and  Irisliman, 
dwelling  in  England,  should  have  a  bow  of  his  own  height, 
to  be  made  of  yew,  wych,  hazel,  ash,  or  any  other  season- 
able tree,  according  to  their  power.  By  Henry  VII.  and 
his  eon  Henry  VIII.  the  use  of  the  crosg-bow  was  entirely 
forbidden  ;  and  a  penalty  of  ten  pounds  was  to  be  inflicted  on 
every  man  in  whose  house  one  might  be  found.  From  this 
time  they  seem  to  have  been  chiefly  used  for  killing  deer.* 
Henry  VIII.  compelled  every  fiiiher  to  provide  a  long-bow 
snd  two  arrows  for  his  son  at  seven  years  old.  Edward 
VI.,  Elizabeth,  and  James,  all  encouraged  archery  ;  John 
Lyon,  who  founded  Harrow  school  in  1590,  two  years  be- 
fore his  death,  drew  up  rules  for  its  direction,  whereby  the 
amusements  of  the  scholars  were  confined  to '  driving  a  top, 
toeeing  a  hand-ball,  running,  and  shooting.'  The  last- 
mentioned  diversion  is  in  a  manner  insisted  on  by  the 
founder,  who  requires  all  parents  to  furnish  their  children 
with  bow-string,  shafts,  and  tresters,  to  exercise  shooting. 
A  silver  arrow  used  some  years  ago  to  be  shot  for  by  the 
young  gentlemen  of  that  school." 

The  vicar  concluded,  and  received  the  thanks  of  the 
party  for  the  interesting  information  he  had  afforded  them. 

"  There  is  one  circumstance  connected  with  the  mili- 
tary history  of  the  long-bow,"  said  Mrs.  Seymour,  "  which 
has  somewhat  surprised  me ;  and  that  is,  why  it  should  so 
long  have  continued  in  estimation  afier  the  use  of  gun- 
powder," 

•  See  SJjnkspeare'B  Henry  V^. 
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'^  That  circumstance/'  replied  her  hashand,  *^  will  cease 
to  astonish  you,  when  you  remember  that,  until  the  last 
century,  muskets  were  very  unwieldy  instruments;  they 
were  never  used  without  a  rest,  had  no  bayonets,  and 
could  not  be  so  frequently  discharged  as  they  are  at 
present." 

'^  Come,"  said  the  vicar,  '^  I  percdve  that  the  children 
are  impatient  to  try  their  skill  with  their  new  instrument ; 
let  us  walk  out,  and  I  will  play  the  Scythian  *  upon  this 
occasion." 

"  Now,  Tom,"  cried  Mr.  Twaddleton ;  "  we  must  have 
an  object.  Let  me  see.  Shall  it  be  the  *  but^*  ^pricke^* 
or  '  roaver  *  ?  f  Come,  try  whether  you  can  hit  yonder 
gate-post.     Taice  your  bow,  and  here  is  an  arrow." 

Tom  took  the  bow,  and,  placing  the  arrow  ofl  the  string, 
was  about  to  draw  the  latter,  when  the  vicar  exclaimed, 
"  Stop — stop ;  you  must  pull  back  your  hand  to  your  right 
ear,  in  order  to  shoot  the  arrow  ;  whereas  you  have  placed 
the  bow  directly  before  you,  and  are  about  to  return  your 
hand  to  the  right  breast." 

''  I  thought,"  said  Tom,  "  that  was  the  proper  posi- 
tion ;  for  I  remember  reading  of  the  Amazonian  women, 
who  are  said  to  have  parted  with  their  right  breasts,  lest 
they  should  prove  an  impediment  to  their  using  the  bow." 

**  I  do  not  mean  to  assert,"  replied  the  vicar,  "  that  there 
is  not  ample  classical  authority  for  your  proceeding.  The 
Amazons  undoubtedly  shot  their  arrows  in  such  a  position ; 
and  so,  in  truth,  did  the  primitive  Grecians ;  J  altliough 

'*'  The  ancient  nobility  of  Greece  were  instructed  by  the  Scythians 
in  the  use  of  the  bow,  which  in  those  days  passed  for  a  most  princely 
education. — Potter,  Arch,  Grac.  torn.  ii.  I.  iii.  cap.  4.  Aqum,  Lex. 
Milit.  ii.  260. 

t  The '  hvt  *  was  a  level  mark ;  the  ^pricke^  a  mark  of  compass,  bat 
certain  in  its  distance ;  the  *  roaver '  was  a  mark  of  uncertain  length. 
X  Thus,  Pandarus  in  the  fourth  Iliad  : — 

"  Close  to  his  breast  he  strains  the  nerve  below, 
Till  the  barVs  po\tit«i^^Towi\v  thft  circling  bow." 
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the  ani^ient  FerniaDs  drew  the  arrow  to  the  ear,  acourduiii; 
to  the  fashion  of  later  ages,  ami  which  I  p-eaxtj  prefer  fnr 
ill  auperior  convenience.  In  all  the  Aiwynari  iculittiireK 
b  the  firitigh  Museum,  it  may  be  veen  that  (he  amw  U 
'WiiveTsaUy  drawn  to  the  ear  or  chedc.  Yuu  may  aUo 
WeoIIect,  as  yoii  have  been  lately  reailing  '  The  Tal«i  "f  a 
Graadfiillier,'  that  the  saperiority  of  the  En^li«h  srchen 
ms  a»nibed  to  this  mode  of  uiiu^  their  bows ;  the  wor<1» 
of  Sir  W.  Scott,  if  I  rightly  recollect,  are  lh«e; — 'The 
tKheti  of  England  were  taught  to  draw  the  btiw  string 
to  their  right  ear,  while  other  European  nation*  only  ilrew 
il  to  the  breast,'  Now,"  continued  ihe  vicar,  "  if  you  try 
tb  difference  of  these  postures,  you  will  And  that  m  much 
boger  arrow  can  be  drawn  to  the  car  than  to  the  breaat, 
"Wause  the  fight  ann  has  more  room." 

The  party  now  amused  themselves  for  Hume  lime :  each 

■luMting  in  his  turn  at  the  mark  wliich  was  choKn  for  the 

'    trial ;  and  with  a  success  which,  conitidcring  it  was  their 

ftst  attempt,  the  vicar  declared  in  be  "  quite  raarvelloiis, 

and  ihatTom  would  in  time  become  a  wcoiiri  Kiirylus."  • 

At  the  conclusion  of  the  sport,  Mr.  Twaddleton  informed 
Ilia  friends  that  parochial  duties  required  his  attendance 
at  the  vestry,  but  Mr.  Seymour  told  him  that  he  should 
expect  his  company  in  the  evening. 

It  was  just  six  o'cloclt,  when  the  sound  of  the  porter's 
bell,  and  the  rolling  of  carriage- wheels,  announced  the 
approach  of  some  important  stranger  lo  the  Lodge.  It  was 
Miss  Villera.  Were  this  a  romance  rather  than  an  in- 
Kructive  history,  we  should  at  once  charge  our  pencil  with 
the  glowing  hues  of  the  rainbow,  and  proceed  to  colour  tjie 
outline  which  rhe  imagination  of  tlie  reader  must  have 
already  sketched  :  but  the  character  of  the  present  compo- 
ntion  fortunately  renders  such  a  task,  unnecessary  ;  we  say 
"  fortunately,"  for  the  magazines  of  romance  have  actually 

■  The  king  of  (EchalU,  famous  far  hU  skill  in  siclicry.— 
Odga.  liii. 
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beeome  insolvent  from  the  numerous  and  heavy  drafb 
the  novel-writer;  the  regions  of  fitney  have  been  so 
spoiled  of  their  blossoms,  that  seaxeelj  a  flower  can 
culled .  by  him  who  would  entwine  a  garland  for  the  b 
of  his  heroine ;  and  such  even  as  may  have  escaped 
grasp  of  this  voracious  horde,  wiU  be  found  to  have  & 
under  the  withering  influence  of  those  insects  of  literat 
which,  fluttering  or  creeping  about  their  petals,  have  i 
dered  their  fragrance  pestilential,  and  turned  their  ho 
into  bitterness.  Where  can  be  found  the  emblem  of 
damask  lip  which,  arched  like  the  bow  of  Cupid,  shd 
unerring  dart,  whenever  a  smile  relaxed  its  tension? 
might  describe  the  perfect  j»ymmetry  of  her  form,  but  n 
language  could  convey  to  the  mind's  eye  the  witchc 
with  which  the  Graces  had  surrounded  it  ?  we  might 
pict  the  features  of  her  countenance,  but  how  could 
catch  and  fix  the  varying  expressions  which  lighted  i 
with  the  magic  glow  of  intelligence  ?  We  must,  therei 
exercise  the  judgment  of  Timanthes,  and  leave  the  re 
to  the  sway  of  his  own  imagination. 
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MBCUBSrvE  DI.UXWPE  DETWERH  THB  VICAR  AW)  XIM 
PAraiOHATE    AH-EAL  W  FiFOUR  OF  FIOWKBB.— AM 
[E  RIDDLES  OP  StUaOH  SMD  CLBOH'LC*.— THE  MTTH 

DPOLLPI,— BOCirti.— HOWFaOfAOAtED  BY  AEBIAI. 

0»  the  followingr  niomiDg.  SIbs  Villers,  aocnmpanied  by 
bf  friends,  proceeded  to  Osterley  Park,  to  pay  her  compli- 
Dents  to  Major  Siiapwell.  and  tu  add  her  entreaties  to  those 
if  Air.  and  Mrs.  Seymour  to  induce  tiie  venerable  major 

0  spead  a  few  days  at  Overton  Lodg«.  Tbe  cbildren,  of 
nurse,  had  a  holiday :  but  was  it  a  holiday  ?  Tom  aiid 
is  sister  have  been  frequently  beard  to  declare  that  they 
ever  passed  a  more  dull  and  listless  day  ;  and  on  resuming' 
leir  scientific  sports,  their  manner  sufficiently  testified  that 
icreased  pleasure  which  always  accompanies  our  return  to 

1  agreeable  occupation. 

"Mr.  Twaddleton,"  said  Miss  Villers,  addressing  the 
orthy  vicar  as  he  entered  the  library  at  Overton,  "  I  am 
ippy  to  say  that  Major  Snapwell  has  consented  to  pass 
few  days  with  us;  but  to  thw  promise  be  bas  annexed  a 
mdition,  and  I  hope  you  will  cheerfully  ratiiy  the  agree- 
ent  of  which  I  have  ventured  to  approve.  It  is  that  our 
irty  should  return  with  him  to  Osterley  Park,  and  assist 
L  plajiniog  and  laying  out  his  flower-garden,  which  I  must 
Jmit  is,  at  present,  in  a  very  disorderly  and  undisciplined 

"  Ha  !  ha !  ha  !— The  vicar  of  Overton,  and  a  Fellow  of 
le  Society  of  Antiquariei>,  turned  Gentleman  Usher  in  the 
jurtofFlora!— "Well,  well!  be  it  even  bo — ^lam  c«^\«,u\^ 
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said  the  vicar,  '^  sheltered  as  I  shall  be  under  the. hallowed 
wings  of  Lord  Bacon,  Evelyn,  Pope,  Addison,  and  Shen- 
stone,  all  of  whom,  with  a  host  of  other  eminent  men,  have 
delighted  in  the  cultivation  of  the  flower^arden.  As  for 
myself,  I  am  a  true  lover  of  flowers,  not  only  for  their 
beauty,  of  which  I  am  J^eenly  sensible,  but  for  their  cheer- 
ing influence  upon  the  poor  invalid,  languishing  on  the 
bed  of  sickness.  You  may  well  suppose,  my  dear  lady,  that 
as  a  Christian  minister  I  can  testify  to  their  soothing  and 
consolatory  influence. — How  often  have  I  during  my  pare* 
chial  visits  seen  the  languid  eye  brighten,  the  cheek  glow, 
and  the  smile  of  pleasure  animate  the  pallid  countenance,  as 
I  placed  on  the  pillow  a  bouquet  of  flowers,  fresh  from  the 
garden,  and  steeped  in  all  the  richness  of  their  native  fra- 
grance !  they  were  welcomed  as  the  emblems  of  hopeful  pro- 
mise, breathing,  as  it  were,  their  healthy  freshness  upon  the 
decaying  frame  of  the  suflerer;  and  arousing  the  Altering 
powers  of  life  through  the  influence  of  a  mysterious  sym- 
pathy." 

'^  I  never  heard  a  more  eloquent  and  passionate  appeal 
in  favour  of  flowers,"  said  Miss  Villers. 

"We  must  also  enlist  the  young  people  into  our 
service  upon  this  occasion,"  observed  the  vicar ;  "  for  if 
I  recollect  correctly,  Xenophon  in  his  Cyropeedia  repre- 
sents the  study  of  flowers  as  an  important  branch  of  the 
education  of  the  Persian  youth." 

"  I  am  no  stranger,'*  replied  Miss  Villers,  "  to  the 
scheme  in  which,  with  Mr.  Seymour,  you  have  been  so 
laudably  engaged,  to  divest  science  of  its  sterner  aspect;  it 
is  a  subject  which  greatly  interests  me,  and  I  shall  be  most 
happy  in  being  allowed  to  become  one  of  your  pupils :  nor 
am  I  unacquainted,  sir,  with  the  advantages  which  yoar 
antiquarian  knowledge  has  conferred  ;  you  have  garnished 
the  intellectual  banquet  with  some  of  tlie  choicest  flowen 
of  literature,  and  clothed  the  mouldering  remains  of  former 
times  with  a  reviving  vexduT^r 
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"  Yuu  do  me  far  loo  much  boDoar,  matUm,"  raid  the 
vicar,  as  a  gracious  anile  flitled  oier  Lis  oountenance ; 
"  but  I  rejoice  to  find  that  you  attach  a  becomiiig  importanoe 
to  the  researches  of  the  antiquary.  May  I  be  allovei)  to 
hope  that  you  will  favour  me  with  a  vint  at  the  vicarage, 
and  inspect  my  poor  collection  of  aatiqnfes?" 

"  I  anticipate  a  great  treat,  I  do  assure  you,"  said  iUm 
Villera ;  "  but  you  speak  too  hnmbly  of  a  collection  which 
the  major  informs  me  contains  some  of  tlie  rarest  relics  of 
ancient  days." 

"  The  major,  madam,  is  no  doubt  a  judge,  an  esceUeot 

judge,    madam,   although  he  is   occasionally but   no 

matter — no  matter.  I  certainly,  aa  he  justly  says,  do  poacen 
some  few  remarkable  specimens.  I  have,  for  instance,  an 
undoubted  specimen  of  the  leathern  money  coined  by  John 
of  France  s  some  rery  tolerable  samples  of  tapestry  of  the 
'high  and  low  warp;'  a  series  of  sigilla  or  seals;  as  well  aa. 
an  interesting  collection  of  impressions  in  wax,  taken  from 
gianlB  of  Wiiliaiu  the  Conqueror,  and,  what  is  eurious,  the 
colour  of  these  waxen  impressions  is  green,  with  a  view,  as 
it  has  been  said,  to  signify  that  the  acts  should  for  ever 
continue  fresh  and  in  force." 

"  The  symbolical  interpretation  of  colours,"  said  Misa 

Yillers,  "  has  lately  engaged  my  attention,   and   I  have 

learnt  that  the  colour  of  the  falling  leaf  led  certain  nations 

to  adopt  yellow  as  the  symbol  of  mourning." 

I  "  M#re  poetical  than  just,"  observed  the  vicar,  "  for  be 

i  assured,  my  dear  lady,  that  black  is  indicated  by  nature  as 
the  garb  of  mourning.  It  is  felt  by  the  senses,  and  acknow- 
ledged by  science.  It  is  the  emblem  of  darkness,  excluding 
that  joy  which  light  universally  imparts.  It  is  the  emphatic 
emblem  of  death,  for,  were  the  emanations  from  the  sun 
mtpended,  even  for  a  few  seconds,  all  nature  would  return 
to  chaoe.  But,  quitting  this  digression,  let  me  resume 
the  thread  of  our  discourse.  We  were  speaVAwg,  \  V'mii*,, 
I     about  inr  collection  at  the  vicarage.     WeU,  \«.  to«  tyi\\ft\- 
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der;  what  other  curiosities  have  I  to  display  for  you 
amusement  and  approbation  ?  Rock-basins  ?  yes,  the  rock 
basins  from  Cam-breh.  Ay,  madam,  you  will  be  quit 
astonished  at  a  specimen  which — "  At  this  instant,  Mi 
and  Mrs.  Seymour,  followed  by  the  children,  entered  th 
apartment,  and  abruptly  cut  the  thread  of  the  vicar' 
harangue. 

"  What  do  I  hear  ?"  exclaimed  Mr.  Seymour :  "  rock 
basins !  for  mercy's  sake,  my  dear  vicar,  let  us  not  agaio 
dive  into  those  horrid  basins  of  Druidism ;  I  verily  believe 
you  would  willingly  go  to  the  stake  in  defence  of  those 
supposed  pools  of  lustration." 

*'  Well,  well,"/replied  the  vicar  pettishly ;  '*  let  us  drop 
the  disputed  subject,  as  I  have  another  treasure  lately  ob- 
tained from  Cornwall,  which  you  have  not  yet  seen—ft 
sepulchral  stone ! — ^  In  vestilnUo  astca^  as  the  poet  has  if* 

**  Why,  I  never  observed  it  as  I  passed  through  the 
entrance,"  said  Mr.  Seymour. 

*'  Excuse  me,"  observed  the  vicar,  "  the  Vestibule^  if 
you  please.  You  doubtless  know  it  was  a  custom  amongst 
the  Eomans  to  have  an  altar  sacred  to  Vesta  in  the  entranoe 
of  their  houses,  and  hence  the  term.  But  I  beg  a  thousand 
pardons — *  venia  sit  dicto ' — I  am  perhaps  too  critical." 

*'  Not  only  pardon,  but  thanks,  my  dear  sir,  for  the 
information  you  have  afforded  us,"saidMr.  Seymour,  in  t 
tone  of  conciliation. 

Miss  Villers  was  now  invited  to  be  present  at  one  of  the 
scientific  conversations. 

"  I  shall  be  grateful  to  you  for  so  pleasing  a  privily" 
observed  the  young  lady ;  "  and,"  continued  she,  "  may  I 
be  allowed  to  ask  whether  you  have  not  been  lately  teaching 
my  young  friends  the  operation  of  those  various  toys 
which  act  by  the  force  of  the  air  ?  the  object  I  have  i» 
view  in  asking  this  question  you  shall  presently  hear.** 

'^  Papa  has  lately  taiw^Hws  the  reason  of  the  kite's  asoeoti 
and  the  action  oi  t\ie  sc\\x\tl,svxO&et^  ^\Al  y^\ss^''  ^idToB. 
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0  I  understood ;  and  before  you  proceed  with  your 
^e  philosophy,  I  hope  your  papa  will  allow  you  to  try 
er  you  can  solve  an  enigma  I  have  composed  for  you." 
L  riddle ! "  exclaimed  Louisa ;  '*  how  delightful ! 
read  it,  and  let  us  try  to  discover  its  meaning." 
r  fiither  then  opened  the  paper  with  which  Miss 
"s  had  presented  him,  and  read  as  follows : — 

*'  Mortal,  wooldst  thou  know  my  name, 
Scan  the  powers  I  proudly  claim. 
O'er  this  globe's  capadons  round 
With  fairy  sprightliness  I  bound ; 
O'er  sea  and  land  my  power  extends, 
To  every  herb  my  care  descends. 
Did  I  withhold  my  vital  breath. 
Nature's  forms  would  sink  in  death. 
When  confin'd,  or  swiftly  driven 
By  angry  spirits  in  the  heaven. 
My  wrath  in  thunders  I  make  known. 
And  discord  claims  me  as  her  own. 
'Tis  love  of  freedom  makes  me  wild, — 
When  uncontroll'd,  my  nature's  mild ; 
And  oft  the  nymph,  in  dewy  grot, 
Seeks  solace  from  my  plaintive  note ; 
O'er  lovers'  graves  I  waft  a  sigh, 
And  breathe  the  sound  of  sjTopathy. 
And  know,  ye  sous  of  Albion's  isle, 
That  when  the  Hero  of  the  Nile, 
Midst  crowds  with  moumfbl  pomp  array'd, 
In  the  cold  lap  of  Earth  was  laid, 
I  sympathised  with  Britain's  tear, 
And  waved  the  banner  o'er  his  bier. 
'Tis  I,  who  from  the  trembling  lyre 
Breathe  tones  of  love  and  soft  desire ; 
'Tis  I,  the  spirit  of  the  shell, 
Who  fill  with  notes  the  listening  dell ; 
And  when  the  war-trump  sounds  alaim, 
'Tis  I  who  summon  men  to  arm. 
Made  captive  by  the  arts  of  man, 
"My  various  services  began  ; 
To  grind  his  corn,  to  drain  his  lands, 
/  soon  was  task*d,  to  spare  his  hands. 


280  PHILOSOPHY  IN  gPORT  aMip.xvn. 

Should  he  to  foreign  climes  proceedt 
He  yokes  me  like  the  neighing  steed, 
And,  by  my  quick  but  easy  motion, 
He  traverses  the  stormy  ocean. 
His  children,  too,  my  presence  court, 
To  give  them  toys,  and  make  them  sport: 
Without  my  aid  their  kites  would  lie 
As  useless  weights  that  ne'er  could  fly ; 
Their  humming-tops  would  soundless  spin. 
Unless  I  breathed  a  spell  within. 
The  modest  maid,  without  my  power. 
Would  wither  like  her  kindred  flower. 
Unless  my  cup  of  sweets  she  sips, 
Where  are  the  rubies  of  her  lips  ? 
Unless  my  glowing  rouge  she  seeks, 
Where  are  the  roses  of  her  cheeks  ? 
What  art  again  can  strew  her  treses 
With  half  the  grace  my  skill  possesses  ? 
Ev*n  goddesses  are  represented 
In  draperies  which  I  invoited. 
Sometimes,  'tis  true,  I  am  so  frail 
As  ruffian-like  to  raise  your  veil. 
And  thus  to  curious  man  reveal 
The  charms  you  modestly  conceal. 
Revenge  the  deed.    Announce  my  name, 
For  now  you  know  the  powers  I  claim." 

"  Let  me  consider,"  said  Tom,  thoughtfully ;  "  it  grinds 
our  corn,  and  drains  the  land — why,  that  must  be  a  milL^' 

"  Nonsense  I"  cried  Louisa,  **  how  can  a  mill  carry  our 
ships  across  the  sea  ? — perhaps  it  is  canvas,"  said  she,  at 
the  same  time  casting  an  inquiring  glance  at  the  vicar, 
which  the  reverend  gentleman  gravely  recognized,  by  ex- 
claiming, '^  Davus  sum,  non  (Edipus,**  At  that  moment 
Miss  Yillers  whispered  in  the  ear  of  her  little  fitvourite, 
who  shortly  afterwards  exultingly  pronounced  it  to  be 
AiK.  "  To  be  sure,"  said  Tom,  "  but  air  in  motion — it  ib 
Wind." 

The  juvenile  group  now  attentively  perused  the  eoigma, 
in  order  to  discover  whether  its  different  parts  would  admit 
of  such  an  interpietatioTv.     -ks  wwi  ^  'Caje^  vcmod  at  the 
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passage  id  wliich  »as  described  the  «'aciog  of  tbe  baimeiv 
Qrer  the  bier  of  Nelson,  Mr.  Seymour  int^rupted  tbem. 

''  It  so  bappeDed,"  said  he,  "  that  I  was  present  during' 
fc  awful  ceremony  of  Nelson's  interment  in  St.  Paul's ; 
and  never  shall  I  forget  the  thrilling  eSitet  which  was  pro- 
liijced  on  the  assembled  multitude,  by  thesolemn  movement 
of  the  banners  in  tbe  dome,  as  the  bier  slowly  advanced 
'long  tbe  nave  of  the  cathedral;  and  wluch  wasaccidentalljr 
"rcasioned  by  a  current  of  air  from  the  western  entrance) 
^though,  to  tbe  eye  of  fiuicy,  it  seemed  as  if  some  attendant 
*pint  had  directed  the  colours,  under  which  tbe  iiero  had 
"ivd  and  conquered,  to  offer  this  supernatural  testimony  of 
'Bapect  and  sorrow." 

Miss  Villers  observed  that  Ix>uba  had  unquestionably 
'ctlved  the  riddle. 

"  And  pray,  my  dear  Mr.  Twaddleton,"  said  Mrs,  Sey- 
tfanir,  "  what  say  you  to  these  puzzles  and  rhymirty;  conun* 
drums?  Da  you  hold  them  in  as  much  horror  as  yoo 
Ifould  BO  maay  [luiis ':  " 

"  By  no  means,  my  good  madam.  An  enigma  is  a  per- 
^ctly  orthodox  species  of  composition ;  and  is,  indeed, 
sanctioned  by  the  hig-hest  authorities  of  antiquity." 

"I  believe,"  observed  Mr.  Seymour,  "that  the  pas- 
time of  riddle-making  was  extremely  popular  amongst  tbe 
Grecians.  Plutarch,  if  I  remember  correctly,  has  told  us 
that  the  girls  of  his  time  worked  at  knitting  or  sewing,  and 
that  tbe  moat  ingenious  amongst  them  '  made  riddles.'" 

"  The  most  ancient  riddle  on  record,"  replied  the  vicar, 
"  is  to  be  found  in  tbe  fourteenth  chapter  of  the  hook  of 
Judges." 

"  We  have  also  numerous  riddles  in  profene  writers  of 
ancient  date,"  observed  Mr.  Seymour. 

"  Did  you  ever  read  of  that  invented  by  Cleubulus,  one 
of  tbe  seven  wise  men  of  Greece,  who  lived  570  years  be- 
fore Cbriat  ?  "  inquired  tbe  vicar. 

"  Pray  be  so  kiad  as  to  relate  it,"  Baid  Tom. 


282  PHILOSOPHY  IN  SPORT  Chiqj.  XVH. 

Mr.  Twaddleton,  in  compliance  with  this  request,  pro- 
ceeded as  follows : — 

'^  There  is  a  &ther  with  twice  six  sons :  these  sons  have 
each  thirty  daughters,  who  are  parti-coloared,  hayii^  one 
cheek  white,  the  other  black.  They  never  see  each  other's 
feces,  nor  live  above  twenty-four  hours." 

^^  A  very  strange  and  unsociable  &mily ! "  observedLooisa. 

"  I  should  never  guess  it,"  said  Tom,  "  if  I  were  to  try 
for  a  whole  year." 

"  You  have  nevertheless,  my  boy,  just  pronounced  the 
name  of  the  said  father,  and  that,  too,  after  a  single  mo- 
ment's consideration,"  replied  liie  vicar. 

"  The  name  of  the  Either  ?  how  ? — where  ?  " 

"  It  is  a  TEAB  I " 

'^  A  year ! "  exclaimed  the  astonished  boy. 

"A  year!"  echoed  Louisa;  "  to  be  sure  it  is;  I  now 
see  it  all  clearly.  His  *  twice  six  sons '  are  the  twelve 
months;  the  *  thirty  daughters  '  the  days  of  each  month; 
and,  since  one  day  must  necessarily  pass  away  before  the 
next  can  arrive,  they  may  be  truly  said  never  to  see  each 
other's  faces." 

"  Admirably  expounded ! "  cried  the  vicar. 

"  And  each  day,"  added  Tom,  "  is  certainly  *  parti-co- 
loured,* as  it  is  made  up  of  light  and  darkness." 

The  vicar  here  observed  that  the  classical  myth  of 
Castor  and  Pollux,  who  were  said  *  to  live  and  die  alter- 
nately,' would  admit  of  a  similar  interpretation.  "  Accord- 
ing to  Eustatius,"  said  he,  "they  represented  the  two 
hemispheres  of  the  world,  the  one  of  which  being  enlight- 
ened by  the  sun,  the  other  must  consequently  be  at  that 
time  in  darkness.     Homer  thus  alludes  to  them  :* — 

*  And  live  alternate,  and  alternate  die : 
In  hell  beneath,  on  earth,  in  heaven  above, 
Reign  the  twin  gods,  the  fav*rite  sons  of  Jove.*" 

Mr.  Seymour  here  informed  the  party  that  it  was  his 


r. 


CEup.  XVII.         MADE  SCfESCE  IS  EARNEST.  283 

inteatiuD  to  enter  upon  the  uonaileration  of  such  toys  as 
produced  gounda. 

'•  I  suppose  you  mean  tiie  whistle,  whi^-gig,  and  hum- 
niing-top,"  observed  Tom. 

"  Your  papa,  no  doubt,  alludes  to  the  crepundia "  of 
classical  recollections,"  said  the  vicar,  "  and  I  greatly 
approve  of  the  arrangement ;  since  our  last  lecture  em- 
braced the  operations  of  the  atmosphere,  a  subject  widi 
which  the  nature  of  sound  is  intimately  connected." 

"  We  have  lately  considered  the  phenomenon  of  wind, 
as  produced  by  the  motions  of  the  atmosphere,  and  I  now 
propose  to  investigate  another  species  of  agitation  of 
which  the  air  is  susceptible,  a  kind  of  vibratory  or  tremu- 
lous motion,  which,  striking  on  the  drum  of  the  ear,  pro- 
duces SOUND," 

"  Is  it  the  air  which  produces  sound  7  "  said  Louisa,  with 
mnch  surprise  i  "I  thought  it  was  always  occasioned  by 
the  vibrations  of  solid  bodies.  Well  do  I  remember,  when 
Tom  struck  the  finger-glass,  that  you  immediately  silenced 
the  sound  by  placing  your  hand  upon  it,  and  which  you  told 
us  stopped  the  vibration  of  the  glass,  and  so  destroyed  the 
sound." 

"  You  speak  the  truth,  but  not  the  whole  truth,"  replied 
her  &ther.  "  Sound  is  undoubtedly  the  result  of  certain 
motions,  or  vibrations,  produced  io  sonorous  bodies, 
but  these  vibrations  are  communicated  to  the  air,  and  from 
thence  to  the  ear,  in  a  manner  which  I  shall  presently 
explain." 

"  Do  you  mean  to  say,  papa,  that,  if  air  were  entirely 
excluded,  bodies  would  be  incapable  of  producing  sound 
when  struck  ?  " 

"  Xot  exactly.  Air  b  the  usual  conductor  of  sound,  and, 
unless  some  other  medium  be  substituted,  the  removal  of 
it  would  prevent  a  sonorous  body  from  communicating  any 

•  "Cbepcsdia,"  noisy  toya.  They  were  CBrried  with  the  bride's 
ulensile,  in  procession  to  her  hoshand's  house,  in  m^v^Xum,  \is> 
doabt,  ofB  naiaggeaeralion. 
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sensation  to  the  ear.  Liquids,  however,  are  capable  of  con- 
veyiug  the  vibratory  motion  to  the  organ  of  hearing ;  for 
sound  can  be  heard  under  water.  Solid  bodies  will  also 
convey  it,  and  in  a  much  more  perfect  and  rapid  manner 
(47) ;  thus  the  slightest  scratch  with  a  pin,  upon  one  end 
of  a  long  piece  of  timber,  will  be  distinctly  heard  on  apply- 
ing the  ear  to  its  opposite  extremity.  The  tramping  of  a 
horse  is  to  be  perceived  at  a  greater  distance  by  listeninip 
with  the  ear  in  contact  with  the  ground,  than  by  attending  to 
the  sound  conveyed  through  the  air ;  and  hence,  amongst 
many  eastern  tribes,  it  is  a  common  practice  to  ascertain  the 
approach  of  an  enemy,  by  applying  the  ear  to  the  ground. 
Upon  the  same  principle,  if  we  place  our  ear  against  a 
long  brick  wall,  and  desire  a  person  at  a  considerable 
distance  to  strike  it  once  with  a  hammer,  it  will  be  heard 
ttoice,  the  first  sound  travelling  along  the  wall,  the  second 
through  the  air." 

"  I  thank  you  for  that  hint,"  said  the  vicar.  *'  I  now 
understand  the  principle  of  a  new  instrument  which  Dr. 
Doseall  employs  for  examining  the  pulsations  of  the  heart 
He  places  the  end  of  a  wooden  rod  upon  the  breast,  and, 
applying  the  other  extremity  to  his  ear,  declares  that  the 
sounds,  thus  conveyed  to  it,  enable  him  to  form  the  most 
accurate  opinion  in  cases  of  diseased  chest." 

"  In  the  same  manner,"  observed  Mrs.  Seymour,  "  that 
you  may  bear  the  boiling  of  the  tea-kettle,  by  placing  the  end 
of  the  poker  on  the  vessel,  and  applying  your  ear  to  the 
handle." 

'^  I  do  not  exactly  understand  what  you  mean  by  a 
sonorous  body.  Will  not  every  body  produce  a  sound 
when  struck  ?  "  asked  Fanny. 

^^  Those  bodies  are  called  sonorous^  which  produce  dear, 
distinct,  regular,,  and  durable  sounds,  such  as  a  bell,  a  drum, 
musical  strings,  wind  instruments,  and  so  on." 

'^  And  upon  what  does  this  peculiar  property  depend  ?  " 
inquired  Tom. 


I 


Chap.  XVII.  MADE   SCIESCE  IS  EARSIST.  28a 

"  Before  I  answer  tbat  question,  I  mod  explau  the  fup- 
poeed  naiure  of  lliose  vibratioiis  of  the  air,  opoo  wliicb 
sound  depends ;  you  will  then  readily  poedre  vbj  oae 
epecies  of  matter  should  be  better  calculated  than  anolber 
exciting  them.  It  is  geaerallj  believed  ilai  sonftd  ic 
conveyed  through  air  by  a   succe^ioa  of  pulcatioiM  liinilar 

)  those  which  are  occasioned  on  the  mr&ce  of  hmjoUi 

ater  by  tiirowiiig  a  pebble  into  it.  Thia  at  first  prodiic^ 
a  amalt  circular  wave  round  the  spot  in  which  the  stone 
&lls ;  the  wave  spreads,  and  gradnally  ooniiuaaicstee  it* 
motion  to  the  adjacent  waters,  producing  similar  wave*  to  a. 
considerable  extent.  The  >ame  kind  of  waves  are  produced 
D  the  air  by  the  motion  of  a  sonorous  body,  which  will  of 
ourse  be  in  the  centre,  and  the  waves  or  pulsations  will 
diminish  in  strenu;th  a^  they  recede  from  that  centre,  until 
at  last  they  become  too  weak  to  produce  any  effect  on 
the  ear." 

'  When  I  strike  a  bell,  do  I  produce  exactly  the  same 
motion  in  the  air,  that  I  do  iit  the  water  by  throwing 
tone  into  it?"  asked  Louisa. 

'  With  this  difference,"  replied  her  father,  "  that,  as 
is  an  elastic  fluid,  the  motion  does  not  consist  of 
regularly  extending  waves,  but  of  vibrations,  which  are 
composed  of  a  motion  forwards  and  backwards ;  the  undu- 
lations of  the  air  differ  also  from  those  of  the  water,  in  not 
being  confined  to  a  plane,  but  in  diverging  in  all  directions 
from  the  centre ;  or,  in  other  words,  the  aerial  undulations 
are  spherical."' 

"  It  is  a  very  puzzling  subject,"  cried  Tom. 

"  I  cannot  understand,"  said  Louisa,  "  how  the  motion 
of  the  air  can  extend  so  as  to  convey  sound  to  a  distance,  if, 
as  papa  says,  the  air  moves /backwards  as  well  as  forwartb." 

"  I  see  your  diificulty,  and  will  endeavour  to  remove  it ; 
attend  to  me.  The  hrat  set  of  undulations  which  are  pro- 
duced immediately  around  the  sonorous  body,  by  ^r^sun^ 
against  the  conti^'uoiu  air,  condense  \\.    TW  eon&«Qa«\ 
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air,  though  impelled  forward  by  the  pressure,  re-acts  on  the  1 
first  set  of  undulations,  driving  them  back  ag^n.  Hie 
second  set  which  have  been  put  in  action,  in  thdr  turn, 
communicate  their  motion,  and  are  themselves  driven 
back  by  re-action.  Thus  there  is  a  succession  of  waves  in 
the  air,  corresponding  with  the  succession  of  waves  in  the 
water." 

'^  Now  I  undeistand  why  sound  requires  some  time  to 
travel  from  a  distant  object  to  the  ear,  as  you  explained  to 
us  upon  a  former  occasion,"*  said  Louisa. 

"  But  you  have  not  yet  told  us  what  renders  a  body 
sonorous,"  observed  Tom. 

^^  Its  elasticity :  a  ball  of  damp  clay,  which  does  not 
possess  this  property,  will  produce  no  other  sound  when 
struck,  but  that  which  arises  from  the  condensation  of 
the  small  portion  of  air  between  the  clay  and  the  hammer 
whicii  strikes  it.  A  hollow  ball  of  brass  will  produce 
more  sound,  because  it  is  elastic ;  but  still  very  little  effect 
will  arise  from  this,  since  a  ball  is  the  worst  shape  for 
admitting  of  vibration,  on  account  of  its  forming  an  arch, 
or  dome,  in  every  direction,  so  that  one  part  stiffens  and 
sustains  the  other ;  but  if  such  a  ball  be  divided,  and  the 
edge  of  one  half  of  it  struck,  a  loud,  clear,  and  distinct 
tone  will  be  produced ;  because  a  hemisphere  will  admit 
of  the  exertion  of  elasticity,  or  of  momentary  change  of 
figure,  which  is  conducive  to  the  perfection  of  sound  ;  and 
accordingly  the  bells  used  for  clocks,  and  for  musical  pur- 
poses, have  generally  such  a  figure." 

"  I  see,  clearly,"  said  Louisa,  "  that  it  is  the  vibration 
of  a  sonorous  body  that  communicates  the  necessary  mo- 
tions to  the  air ;  and  I  suppose  that  a  body  vibrates  in  pro- 
portion to  its  elasticity." 

"  Certainly  it  does :  but  to  render  this  subject  still  more 
intelligible,  I  have  prepared  a  diagram." 
Mr.  Seymour  then  exhibited  a  figure,  of  which  the  an- 
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ncied  is  a  copy,  and  proceeded  ta  esplain  it  in  the  follow 


iz^si^- 


Tou  are  well  aware  that  an  elastic  body,  after  haviog 
been  struck,  not  only  returns  to  its  former  situation,  but, 
having  acquired  momentum  by  its  velocity,  like  the  pen- 
dulum or  ssring',*  springs  out  on  the  opposite  aide.  If, 
then,  I  draw  the  string  a  b,  which  is  made  fast  at  both 
eids,  to  c.  it  will  not  only  return  to  its  original  position, 
but  proceed  onwards  to  d.  This  is  the  first  vibration,  at 
the  end  of  which  it  will  retain  sufficient  velocity  to  bring 
it  to  K,  and  back  again  to  f,  which  constitutes  ita  second 
Tibration ;  the  third  vibration  will  carry  it  only  to  q  and 
B  and  so  on,  till  the  resistance  of  the  air  destroys  its 
motion." 

"  That  is  exactly  like  the  swing  or  pendulum,"  said 
Tom. 

"  As  you  are  struck  nith  tlie  resemblance,  take  care 
and  preserve  the  reuieinbrance  of  it  i  for  I  shall  hereafter 
hsTC  occasion  to  revert  to  it." 

"  As  I  now  understand  how  sound  is  produced  and  car- 
ried to  a  distance,  I  should  mucli  like  to  learu  the  cause 
of  different  tones,"  said  Louisa. 

"  Fond  as  you  are  of  music,  my  dear  Louisa,  I  am  not 
surprised  at  tlie  wish  you  have  just  expressed  to  become 
acquainted  with  the  nature  of  musical  sounds ;  I  shall, 
therefore,  endeavour  to  convey,  iu  as  simple  a  manner  as 
possible,  the  theory  which  has  been  proposed  for  their 
explanation.  I  think  you  will  immediately  perceive  tliat, 
if  the  atrial  waves,  wJiich  I  have  endeavoured  to  describe, 

*  tiee  page  166  tt  <kj. 
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should  be  irr^ular,  or  run  into  each  other,  there  mitft 
arise  a  confusion  of  sounds ;  thus  ducords  may  be  readily 
imagined  to  be  produced  whenever  a  second  Tibration  shall 
commence  before  the  first  is  finished,  so  as  to  meet  it  half- 
way on  its  return,  and  interrupt  it  in  its  course.  In  like 
manner  may  we  conceive  the  general  nature  of  those 
arrangements  upon  which  unison  and  concord  depend; 
where  the  vibrations  are  performed  in  equal  times,  the 
same  tone  is  produced  by  both,  and  they  are  said  to  be  m 
unison ;  but  concord^  as  you  well  know,  is  not  confined  to 
unison,  for  two  difierent  tones  harmonize  in  a  variety  of 
cases.  If,  for  example,  the  particles  of  one  sonoroas  body  ] 
vibrate  in  double  the  time  of  another,  the  second  vibration 
of  the  latter  will  strike  the  ear  at  the  same  instant  as  the 
first  vibration  of  the  former ;  and  this  is  the  '  concord  of  an 
octave*  When  the  vibrations  are  as  2  to  3,  the  eoioei- 
dence  will  be  at  every  third  vibration  of  the  quickei^i 
which,  therefore,  is  the  next  d^^ree  of  perfection,  tad  ii 
called  a  ^  diapente*  or  ^  fifth,'  while  the  vibration  of  3  to* 
4  will  produce  the  ^  diaJtessaron^  or  ^  fourth  ;'  but  this  and  i 
the  next  which  follow  in  order  are  not  so  agreeable  to  ' 
the  judicious  ear,  and  are  therefore  called   ^  impeffect  eon^ 

cords.*  " 

Louisa  here  inquired  whether  the  difierence  in  the 
acuteuess  of  a  sound  did  not  depend  upon  the  nature  of  the 
vibrations ;  and  her  &,ther,  in  reply,  stated  that  it  depended  ' 
entirely  upon  the  d^ree  of  quickness  with  which  the 
vibrations  were  performed :  the  slower  the  vibration,  the 
graver  the  tone ;  the  quicker,  the  more  acute.* 

"  But,  if  I  strike  any  one  note  of  the  instrument  repeat- 
edly, whether  quickly  or  slowly,  it  always  gives  the  same 
tone,"  observed  Louisa. 

"To   understand   that  fact,"  replied  her  father,  "yott 

•  The  number  of  vibrations  made  by  the  wings  of  insects,  as  before 
stated,  has  been  ingeniously  deduced  from  the  tone  which  they  pro* 
duce. 


'■Chap.  XVII.  MADE    SCIESCE    IN    EARNEST. 


nuat  remember  tliat  the  vibrations  of  boiliea  are  regulated 
"by  laws  very  similar  to  those  of  the  peudulum ;  consequently 
the  duration  of  the  vibrations  of  string;s  or  chords  depends 
vpou  their  length  and  thickness ;  fur  if  tvro  strings  of 
equal  magnitude,  but  with  their  lengths  as  2  to  1,  be 
equally  stretched,  their  vibrations  will  be  in  the  same 
Tatio ;  therefore,  the  shortest  will  make  two  vibrations, 
while  the  longest  makes  one ;  but  the  vibrations  of  tjie 
same  string  will  always  be  the  same  whether  it  lie  struck 
quickly  or  slowly,  upon  the  principle  of  liie  hoclironoux 
property  of  the  pendulum,  already  described," 

"  Upon  my  word,  Mr.  Seymour,"  cried  Mr.  Twaddleton, 
"  you  are  getting  out  of  our  depth  ;  pray  let  us  take  leave 
of  this  subject,  for  I  am  quite  sure  that  my  young  friends 
have  already  received  more  than  they  can  profitably  carry 
away." 

"I  submit,  my  good  sir ;  and  in  return  for  my  compli- 
f  ance,"  said  Mr.  Seymour,  "use  your  influence  with  Miss 
VOlers,  and  induce  her  to  favour  ils  with  a  practical  illas- 
tration  of  our  subject  upon  the  pianoforte." 

"  Most  cheerfiilly ;  but  my  intercession  is  quite  unneces* 
eaiy,  for  I  am  sure  that  our  fair  friend  is  no  disciple  of 
Ti^llius."" 

"  I  am  ever  ready,  sir,  to  comply  with  the  wishes  of 
those  I  respect.  I  consider  the  caprice  which  our  sex  too 
often  displays  upon  these  occasions,  as  not  only  a  breach  of 
good  taste,  but  an  evidence  of  unpardonable  vanity." 

•  Horat.  Sat.,  lib.  i.  sat.  3. 
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CHAPTER    XVIII. 


LEARNED     DISCUSSION,     TOUCBINCI     TBB 
ANCIENT,     COllPABED     WITH     MODERN     KDf 
COMBATS  THE   PRKJUWCES  OT   THE    VJCAB, 

CLAIMS    OF    UODF.RS     MOSIO.  — ' 


After  the  several  convet^atioa"  related  in  the  foregoing 
pages,  the  reader  will  not  be  surprised  to  find  that  the 
opinion  of  the  vicar,  regarding  the  superior  attainments  of 
Mbs  Villers,  had  daily  acquired  an  increasing  ascendancy; 
and  had  that  lady  been  free  and  disengaged,  and  could 
"  dear  Mr.  Twaddleton"  have  obt^ned  a  slice  of  one  of 
t^ose  Scandinavian  apples  to  which  Mr.  Seymour  had 
lately  alluded,  we  aie  bj  uo  meui&  fiMK^  ^a  «gite  of  hia 
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bachelor  tendencies,  that  the  current  of  his  admiration 
might  not  have  murmured  in  a  softer  channel ; — but  that  ia 
beside  our  present  purpose.  We  only  desire  to  imprras 
■upon  our  readers  the  high  amount  of  respect  he  entertained 
fur  her  abilities  and  judgment ;  and  it  was  under  such  a 
conviction  that  he  was  induced  to  submit  a  question  wJiich 
gave  rise  to  the  learned  discussion  we  are  now  about  to 
relate. 

'-  Pray  Miss  Villers,"  said  the  vicar,  "  may  I  be  allowed 
to  inquire  whether,  amidst  your  diversified  pursuits,  you 
have  ever  directed  your  inquiries  into  the  nature  of  ancient 
music  ?  I  have  long  been  cuuviuced  that  it  must  have  been 
very  superior  in  power  and  effect  to  that  of  modern  times, 
ah.hough  I  am  well  aware  that  our  friend  Mr.  Seymour 
entertains  a  very  different  opinion ;  and,  with  iiis  usual 
banter,    tells  me,  that  all   my  crotchets  are  of  the  old 

"  Upon  a  question  of  such  doubt  and  difficulty,  I  feel 
that  it  would  ill  become  a  person  of  my  very  limited  know- 
ledge to  offer  an  opinioii ;  although,"  added  Miss  Villers, 
"  I  am  willing  to  confess  that  the  subject  has  not  entirely 
escaped  my  attention ;  and  you  could  not  afford  me  a 
greater  gratification  than  by  clearing  up  some  of  those 
doubts  which  have  perplexed  me.  It  is,  I  believe,  admitted, 
that  we  are  unable  to  ascertain  the  real  nature  of  ancient 
music ;  but  it  is  evident  that  it  was  an  art  with  which  man- 
bind  was  extremely  delighted  ;  for  not  only  the  poets,  but 
the  historians  and  philosophers,  of  the  1>est  i^cs  of  Greece 
ind  Rome,  are  as  difiuse  in  ils  praises,  as  of  those  arts  con- 
cerning which  sufficient  remains  have  descended  to  evince 
the  truth  of  their  panegjrics." 

"  Nothing,  as  you  very  justly  observe,  is  now  left  us  but 
soajecture,"  said  the  vicar ;  "  and  yet  it  is  impossible  to  read 
[he  accounts  of  the  extraordinary  effects  produced  by  the 
lifferent  'modes'  of  ancient  music,  without  entertaining  a 
itrong  conviction  of  its  superiority  ovct  tVia.1  ol  ■wiai'sta 
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timett.  What  have  we,  my  dear  Miss  YiUers,  to  oompare  with 
the  soft  ^  Lydian^    the  grave  ^  Dorian^  or  the  fuxioiis 
^Phrygian;*  to  say  nothing  of  the  mifaftlteni  modes  of 
Aristides  Quintilianus,  and  others;  such,  for  example, 
as  the  ^  eroticy  ^  comtc^*  and  ^  encomiastie*  f    What  mod^ 
strains  can  produce  the  efiects  which  are  recorded  to  have 
followed  the  performance  of  Timotheus,  the  director  of 
the  music  of  Alexander  the  Great?     One  day,  while  the 
prince  was  at  table,  the  musician  performed  an  air  in  tiie 
Phrygian  mode,  which  made  such  an  impreesiim  on  him, 
that,  being  already  heated  with  wine,  he  flew  to  his  aims, 
and  was  going  to  attack  his  guests,  had  not  Hmotheiis  im- 
mediately changed  the  style  of  his  perfonnanoe  to  the 
sub-Phrygian,  or  Lydian.     Music,"  continued  the  vicar, 
^'  has,  in  modem  times,  so  fallen  from  this  degree  of  mijesty 
and  power,  as  to  induce  some  persons  to  doubt  the  truth 
of  the  historical  statements." 

"  I  confess,  Mr.  Twaddleton,"  said  Miss  Villers,  "that 
I  have  always  been  inclined  to  regard  ancient  music  as  the 
vehicle  of  poetry  ;  and  in  a  great  degree  to  attribute  to  the 
power  of  the  latter  that  influence  which  you  appear  to  refer 
exclusively  to  the  former.'* 

"  I  am  willing  to  admit,"  replied  the  vicar, "  that,  in  the 
ancient  theatre,  poetry  always  accompanied  her  sister 
science,  assisting,  animating,  and  supporting  her ;  in  short, 
that  she  was,  in  all  respects,  her  friend  and  fellow-labourer, 
'  qualem  decet  esse  sor&rem^  as  the  poet  has  it :  but  does 
not  this  rather  prove  that  poetry,  in  itself,  was  insufficient 
to  produce  its  full  effects  without  the  aid  of  music  ?  In 
further  proof  of  the  power  of  ancient  music,  permit  me  to 
remind  you  that  Plato  has  said,  ^  No  change  can  be  made 
in  music  without  affecting  the  constitution  of  the  state;' 
and  Aristotle,  who  seems  to  have  written  his  Politics  only 
to  oppose  the  sentiments  of  Plato,  nevertheless  agrees  widi 
him,  concerning  the  power  which  music  \A&  over  mortals ; 
and  has  not  the  3ud\e\o\)ia  ^^^\a\)&  \j^\d  ua  that  music  was 
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neoessarj  to  soften  the  manners  of  the  Arcadians  ?  In 
short,  madam,  music  has  lost  its  power  over  the  passions 
of  mankind,  and  this  can  only  have  happened  in  conse- 
quence of  its  having  degenerated  from  its  ancient  purity 
and  grandeur.  If  any  one  should  have  the  hardihood  to 
deny  this  my  position,  let  him  attend  a  modem  rout  in 
London.  I  have  seen,  my  dear  Miss  Yillers,  a  party  at  a 
whist-table,  a  dozen  persons  in  tSte-a-tSte^  and  as  many 
solitary  individuals,  sitting  like  automatons,  not  one  of 
them  being  moved  by  the  concord  of  sweet  sounds  with 
idiich  some  lady  has  been  endeavouring  to  delight  them." 

"  That  is  exactly  as  it  should  be,"  interposed  Mr.  Sey- 
mour ;  *^  whist  *  and  music  have  nothing  in  common,  but 
are  really  antagonistic." 

"  I  admit  it,"  said  the  vicar.  "  Silence,  by  a  generally 
admowledged  convention,  is  to  wait  on  whist ;  and  yet 
methinks,  had  Timotheus  appeared  amongst  them  I  hey, 
Miss  Yillers  ?  I  think  I  see  the  party  at  the  whist-table, 
as  his  lyre  suddenly  changed  from  the  Lydian  to  the 
Phrygian  mode.  I  must,  however,  in  candour  state,  that 
I  once  did  actually  see  a  lady  lay  down  her  cards  in  an 
apparent  state  of  ecstacy,  as  a  chorus  of  Handel  suddenly 
burst  upon  her  ear,  in  spite  of  a  handful  of  trumps." 

"  And  what  might  that  chorus  have  been  ?"  said  Mr. 
Seymour ;  "  *  Blessed  be  the  hand '  ?  But,  joking  apart, 
you  appear  to  have  satisfied  your  mind  upon  a  point  which 
all  the  learning  of  Europe  has  left  in  a  state  of  doubt 
and  perplexity." 

"  I  have  merely  delivered  an  opinion,  sir ;  you  perhaps 
will  fevour  us  with  your  judgment." 

"  The  subject  under  discussion,  my  good  sir,  is  one  upon 
which  no  person  can  ever  deliver  a  judgment,  for  this  plain 
reason,  that  it  is  not  possible  for  us  to  hear  both  sides." 

•  Whist  !  an  interjection  commanding  silence ;  a  name  suggestive 
of  a  very  important,  and  even  imperative  condition  oi  \)cv^  ^«ttva\ 
whence*  we  presume,  its  name. 
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'<  Psha  I  will  you  never  cease  to  eiilly  the  pure  stream 
of  inquiry  with  verbal  quibbles  ?" 

"  Well,  then,  to  be  serious ;  I  agree  with  Miss  Villers, 
that  ancient  music,  whatever  mig^t  have  been  its  powers, 
was  greatly  indebted  to  the  poetry  which  accompanied  it 
for  its  influence  over  the  feelings  of  mankind.  It  could 
not  have  been  otherwise.  The  ancirat  instruments,  as 
represented  in  sculpture,  appear  so  simple  as  to  be  ap-- 
parently  incq)able  of  producing  great  effects ;  and,  indeed, 
amongst  the  writings  of  Aristoxenus,  the  oldest  musical 
author,  we  cannot  discover  a  trace  of  melody  or  harmony, 
such  as  we  understand  by  air  accompanied  with  different 
parts," 

"  To  that  very  simplicity,  sir,  am  I  disposed  to  refer 
the  charm  of  ancient  music,"  said  the  vicar ;   ^'  it  was 
addressed  to  the  ear,  sir,  whereas  modem  music  is  ad- 
dressed to  the  e^e ;  dexterity  of  execution  is,  now-a-days, 
more  valued   than  beauty  of  composition ;    the  sweetest 
shepherd  that  ever  piped  on  his  Doric  reed  would  be  less 
applauded  than  he  who  can  make  his  pipe  squeak  for  the 
space  of  five  minutes  without  respiration.     The  ancients 
knew  better  than  to  suffer  the  energy  and  accentuation  of 
their  rhythm  to  be  so  destroyed  ;  and  only  mark,  sir,  the 
extreme  jealousy  with  which  they  regarded  every  attempt 
to  injure  this  simplicity  ;  it  even  became  a  subject  of  l^s- 
lation  ;  and  Timotheus  was  actually  banished  from  Sparta 
for  having  increased  the  number  of  the  strings  in  his  lyre.** 
"  And  now,  my  dear  vicar,  have  you  done  ?     Have  you 
said  all  you  think  necessary  in  defence  of  ancient  music  ? 
If  so,  hear  me,  as  the  advocate  of  modem  harmony.     In 
the  first  place,  there  is  not  an  anecdote  which  can  be 
adduced  in  support  of  your  side  of  the  question,  that  may 
not  be  met  with  one  parallel,  and  equally  strong,  in  defence 
of  mine.     You  cite  the  authority  of  Plato,  to  show  that 
the  constitution  of  a  state  may  be  affected  by  chang^g  its 
national  music.    What  saivA.  \)aft  ^NaX.\«stA. Chatham? — 


Chap.  XVIir.        M.4DE    SCTENXE    IN   EARN-EST.  295 

•  Give  me  the  making  of  the  ntUional  baUad$,  and  I  care 
■not  toko  niakei  thr  lams ;'  and  the  effects  produced  on  the 
English  people  by  Dilxlin's  songs  fully  jostifit^  the  masira  : 
and  it  has  been  said,  and  I  believe  truly,  that  Monk  Lewis's 
nautical  ballads  produced  a  degree  of  enthusiasm  that  did 
more  towards  manning  the  British  fleet  with  gallant  tars, 
than  all  the  despotic  esertions  of  the  pressgang ;  but 
Kmeniber,  ft[r.  Twaddletuu,  it  was  not  the  musie,  but 
the  jioetry  of  those  songs,  which  kindled  the  patriotic 
feelings  which  saved  our  country  ;  and  I  apprehend  that 
this  has  been  the  case  in  all  age«,  where  the  power  of 
music  has  been  said  to  escite  the  feelings  of  the  populace. 
We  know  that  the  ancient  bards  of  our  own  country  called 
iorth  the  emotions  of  their  hearers  by  ihe  poetry  of  their 
Bon^;  and,  with  what  success  they  pisctised  their  calling, 
we  may  imagine  from  the  &ct  tliat  Etiward  I.,  in  his 
conquest  of  Wales,  had  recourse  to  tlie  barbarous  expedient 
of  murdering  all  the  bards,  from  the  uianv  obstacles  they 
threw  in  his  way,  by  the  strong  hold  which  they  had 
over  the  minds  of  the  people.  You  have  told  us  a  story  of 
Timotheus,  and  the  influence  of  his  harp  over  a  drunken 
monarch.  If  this  is  adduced  in  proof  of  the  power  of  an- 
cient music,  you  must,  at  least,  admit  ihat  modem  times 
have  also  had  a  Timotheus,  who  could  excite  or  calm,  at 
his  pleasure,  the  most  Impetuous  emotions.  Henry  III. 
king  of  France,  says  '  Le  Journal  de  Saniy,'  having  given 
a  concert  on  occasion  of  the  marriage  of  the  Duke  de 
Joycuse,  Claudin  le  Jeune,  a  celebrated  musician  of  that 
period,  executed  certain  airs,  which  had  such  an  effect  on  a 
young  nobleman,  that  he  drew  his  sword,  and  challenged 
every  one  near  him  to  combat;  but  Claudin,  equally  pru- 
dent as  Timotheus,  instantly  changed  to  an  air  which 
appeased  the  furious  youth.  But  what  shall  we  say  of 
Stradella,  the  celebrated  composer,  whose  music  made  the 
d^^ers  drop  from  the  hands  of  his  assassins?  Stradella 
was  attacked  by  three  desperadoes,  who  Viad  \«en  Vnti  \o 
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aHMussinate  him ;  but,  fortunately,  they  had  an  ear  aensible 
to  hannony.  While  waiting  for  a  favouiable  opportunity 
to  execute  their  purpose,  they  entered  the  church  of  St. 
John  de  Lateran,  during  the  performance  of  an  oratorio, 
composed  by  the  person  whom  they  int^Mied  to  destroy, 
and  were  so  affected  by  the  music,  that  they  abandoned 
their  design,  and  even  waited  on  the  musician  to  apprise 
him  of  Ids  danger.  Stradella,  however,  was  not  always  so 
fortunate  ;  other  assassins,  who  aj^parently  had  no  ear  fer 
music,  stabbed  him  some  time  afterwards  at  Genoa." 

^'  And  thus  afforded  a  practical  illuKtratiini  of  that  beau- 
tiful passage  in  Shakspeare,"  observed  Miss  Villers — 

*'  '  The  man  that  hath  ho  music  in  himself, 

Nor  is  not  moved  with  concord  of  sweet  sounds, 
Is  fit  for  treasons,  stratagems,  and  spoils ; 
The  motions  of  his  spirit  are  dull  as  night, 
And  his  affections  dark  as  Erebus : 
Let  no  such  man  be  trusted.'  " 

"  Are  you  satisfied  ?  "  asked  Mr.  Seymour ;  "  if  not,  I 
will  proceed  to  tell  you  how  Palma,  a  Neapolitan,  induced 
a  creditor  who  came  to  arrest  him,  not  only  to  remit  his 
debt,  but  to  contribute  a  sura  for  his  support" 

"  Enough,  enough  ! "  exclaimed  the  vicar ;  "  I  see  your 
object  is  to  exalt  modern,  at  the  expense  of  ancient 
music." 

"  In  that  you  wrong  me.  I  certainly  do  not  believe  that 
the  ancients  were  better  skilled  than  ourselves  in  music ; 
and  I  have  been  anxious  to  convince  you  that  there  are  as 
many  modem  as  ancient  stories  in  proof  of  the  influence  of 
harmony  over  our  feelings ;  but  no  one  will  deny  that  music 
is  capable  of  producing  extraordinary  effects.  Let  us  only 
interrogate  ourselves,  and  examine  what  have  been  our 
sensations  on  hearing  a  majestic  or  warlike  piece  of  music, 
or  a  tender  and  pathetic  air,  sung  or  played  with  expression. 
Who  does  not  feel  that  the  latter  tends  as  much  to  melt 
the  soul  and  dispose  it  lo  ^Us^wt:^,  as  the  former  to  animate 
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md  exalt  it?     There  is  a  celebrated  air  in  Switzerland, 
^hicb,  I  have  no  doubt,  Miss  Yiilers  will  presently  play 
M)  us,  called  ^  Ranz  des  Vaches^  and  which  had  such  an 
extraordinary  effect  on  the  Swiss  troops  in  the  French  ser- 
vice, that  they  always  fell  into  a  deep  melancholy  whenever 
they  heard  it.    Louis  XIV.,  therefore,  forbade  it  ever  to 
be  played  in  France  under  the  pain  of  a  severe  penalty. 
We  are  also  told  of  a  Scotch  air,  ' Lochaher  no  more* 
which  had  a  similar  effect  on  the  natives  of  Scotland. 
Never  shall  I  forget  the  effect  produced  upon  myself  by 
the  impressive  requiem  of  Jomelli,  as  performed  at  the 
chapel  of  the  Portuguese  embassy  to  the  memory  of  the 
late  king  of  Portugal.     The   movement  with   which   it 
oommencf'd  was  a  deep  and  hollow  murmur,  that  seemed 
to  swell  from  the  tomb,  and  with  which  the  voices  of 
spirits  imperceptibly  rose  and  intermingled; — a  brilliant 
iDovement  interposed, — it  was  a  ray  of  liope  that  pierced 
the  gloom  of  the  sepulchre !  '* 

•  "  I  think,"  said  Miss  Villers,  **  that  I  can  exactly  appre^ 
date  the  nature  and  extent  of  Mr.  Seymour's  opinion  upon 
the  question  at  issue.  He  does  not  deny  the  charm  which 
the  simple  music  of  the  ancients  must  have  exercised  over 
the  hearer,  although  he  attributes  much  of  the  effect  to  the 
poetry,  of  which  it  may  certainly  be  said  to  have  been 
the  vehicle ;  and  remember,  that  it  is  not  easy  to  dissever 
the  associations  existing  between  certain  airs  and  their 
aooompanying  poetry ;  therein,  I  suspect,  we  are  to  look 
for  the  solution  of  our  problem.  According  to  Homer,  the 
fittdaating  strains  even  of  the  Sirens  were  not  solely  in- 
debted to  music  for  their  powers;  their  songs  were  the 
repositories  of  historical  knowledge."  * 
"Very  likely,"  said  the  vicar;  "but  I  still  agree  with 

*  Oh  stay,  and  listen  to  us ;  we*ll  unfold 
AU  that  time  treasures,  and  the  tvorld  contains. 
So  sung  the  alluring  sirens,  pouring  forth 
A  most  melodious  strain. —  Od^ss, 


1 

Jacob  Bryant,  that  nothing  can  show  more  fully  tiie  powei^ 
of  ancient  harmony  than  the  character  g^ven  of  theSireoti 
their  cruelty  the  ancients  held  in  detestation,  and  yet  thi 
always  speak  feelingly  of  their  music*'  ' 

"  At  all  ^vents,"  said  Miss  Villers,  *'  in  a  tone  of  concfe 
liation,  ^'I  do  most  perfectly  agree  with  you  in  believing  tbii 
the  intricate  combinations  of  modem  harmony,  by  excit- 
ing our  astonishment  at  the  execution  of  the  artist,  yetj 
frequently  overcome  the  influence  of  the  music  upon  otf 
passions."  -'^ 

*^  I  thank  you  for  that  concession,''  said  the  vicar. 

Miss  Villers  then  proposed  to  demonstate  the  forcible  and 
expressive  language  of  modern  music  by  an  experiment. 
*^  Allow  me  to  inquire,"  said  she,  ^^  whether  any  of  tiM 
party  are  acquainted  with  a  game  which  has  been  justly 
entitled  to  the  appellation  of  The  Magic  of  Music  ?  " 

"  Never,"  replied  the  vicar ;  "  nor  can  I  imagine  dthe^ 
the  nature  or  objects  of  such  a  game." 

"  Its  object  is  to  display  the  power  of  music  as  an  expres- 
sive language ;  the  manner  in  which  I  propose  to  exemplify 
it,  I  will,  with  your  permission,  explain  in  a  few  words. 
The  musical  performer  shall  place  herself  at  the  harp,  or 
pianoforte,  surrounded  by  the  party  who  are  desirous  of 
witnessing  the  pastime ;  the  person  to  be  operated  upon 
must  retire  from  the  apartment,  until  the  service  which, 
under  the  direction  of  the  music,  it  is  determined  he  shall 
perform,  is  duly  agreed  upon  and  arranged.  Such  person 
is  then  to  be  re-admitted  ;  not  a  word,  look,  or  gesture  is  to 
escape  from  any  one  present;  by  the  expression  of  the 
music  alone  is  he  to  receive  his  instructions,  and,  unless  I 
am  much  deceived,  you  will  find  that  this  is  amply  sufficient 
for  the  purpose." 

*'  My  dear  madam,  the  thing  is  utterly  impossible,"  ex- 
claimed the  vicar:  "it  cannot  be  done;  unless,  indeed, 
you  really  possess  the  secret  of  the  ancient '  modes^  which 
were  not  even  known  to  Meibomius,  the  learned  commen- 
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tator  upon  the  Greek  musician  Alypius :  nay,  Isaac  Yossius 
himself,  the  expounder  of  rhythm,  were  he  now  alive,  would 
never  credit  it." 

^'  Are  you  willing  to  make  the  experiment  ?  "  said  Miss 
Villers ;  "  if  so,  be  so  kind  as  to  leave  the  room  for  a  few 
minutes." 

The  vicar  accordingly  prepared  to  depart,  casting  at 
the  same  time,  upon  his  &ir  companion,  a  look  which 
sufficiently  expressed  the  scepticism  he  felt  upon  the  oc- 
casion. 

"But  you  have  not  told  me,**  said  he,  "  by  what  signal 
I  am  to  return,  and  submit  to  the  proposed  ordeal." 

"  The  music  will  inform  you,  if  you  pay  sufficient  atten- 
tion to  its  language,"  replied  Miss  Villers. 

The  door  having  been  carefully  closed,  the  company 
v^oe  consulted  in  a  whisper,  as  to  the  service  they  should 
lequire  the  vicar  to  perform.  "  I  should  propose,"  said 
Miss  Villers,  "  that  Mr.  Twaddleton  be  directed  to  take  a 
lose  out  of  the  basket  of  flowers  on  the  chimney-piece,  and, 
lifiving  smelt  it,  to  carry  it  to  the  harp." 

"And  do  you  propose  to  express  all  these  different 
movements  by  the  aid  of  music  ?  If  you  succeed,  there 
nmst  be  an  end  to  the  vicar's  scepticism,"  observed  Mr. 
Seymour. 

"  If  I  fail  upon  this  occasion,  it  will  be  the  first  time," 
ttid  Miss  Villers :  ^^  but  you  must  all  promise  to  be  silent, 
tod  to  maintain  the  most  absolute  command  over  your 
ooimt^iances." 

Miss  Villers  seated  herself  at  the  pianoforte,  and  played 
off  an  elegant  and  sparkling  overture,  which  so  delighted 
KiB.  S^nnour  that  she  involuntarily  exclaimed,  ^'  If  music 
ean  be  made  to  speak  an  intelligible  language,  it  must  be 
Bnder  the  guidance  of  Miss  Villers." 

" Hush  I "  cried  the  performer,  in  a  half- whisper ;  "I 
im  now  about  to  summon  the  vicar  into  the  room,  and  we 
Host  be  as  silent  as  Carthusians." 
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She  accordingly,  with  exquisite  ta«te  and  address,  intro- 
duced the  air  of  "  Open  the  door,  Lord  Gregory"  into 
which  she  infused  so  much  expression,  that  tlie  vicar  must 
have  been  as  dull  as  Midas  had  he  not  instantly  caug'ht  its 
meaning.  Nor  were  the  lady's  hopes  disappointed.  Mr. 
Twaddlelon  entered,  and  appeared  as  if  anxious  to  addreaa 
the  performer ;  but  an  intelligible  glance  from  Mr.  Seymour 
recalled  him  to  his  duty,  and  hermetically  sealed  his  lips. 
His  intention  had  been,  doubtless,  to  inquire  whether  his 
appearance  were  seasonable  ;  but  the  question  was  antici- 
pated by  Miss  Villera,  who  immediately  on  his  entrance 
struck  up  \\if:  WIT  oi"- See,  the  conquering  hero  comes  l"  vhit^ 
at  once  satisfied  bis  doubts,  and  conveyed,  in  lang'uage  not 
to  be  misimderstood,  the  sanction  of  the  eachantre^,  to 
whose  spells  he  had  ao  unreservedly  intrusted  himself. 

The  vicar  had  been  told  that  he  was  to  perform  certain 
acts  on  his  readmisiiion  into  the  room;  but,  thought  lie, 
how  am  I  to  discover  the  thread  which  ia  to  guide  me 
through  BO  perplexing  a  maze?  I  can  discover  at  this  mo- 
ment nothing  but  a  concord  of  Bweet  sounds:,  tliat  would 
rather  dispose  me  to  listen  in  profound  repose,  than  to 
enter  upon  any  service  of  exertion.  Miss  Villers  saw  and 
guessed  the  nature  of  his  embarrassment,  and,  changing  the 
melody,  struck  into  the  air  of  "  Hearken^  ami  I  will  tell 
thee  how."  She  then,  by  a  succession  of  well-selroiei) 
chords,  which  were  now  played  "piano"  and  now  "forte" 
convinced  the  vicar  that  she  commaDded  an  instrmnoit 
fully  capable  of  readily  and  forcibly  expreasti^  encourage- 
ment and  repulse  in  all  its  d^p^es. 

"  Thns  much  then  is  certain,"  mentally  ejaculated  the 
vicar,  "  that  she  is  enabled,  by  the  aid  of  music,  to  signily 
her  approbation,  or  disapprobation,  of  any  act  which  I  may 
attempt  to  perform.  I  accordingly  predicate  of  this  aaid 
music,  that  it  is,  bond  Jide,  a  logical  weapon  ;  inasmuch  as 
it  can  affirm  and  deny.  It,  therefore,  only  remains  for  me, 
fcDOwingas  I  do  th&tl\iaN«wfaeaK\.\n^rfbnii,  to  ascer- 
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tain  the  '  locus*  or  ^  ubi ;'  for  the  act  in  question,  whatever 
it  may  be,  must  of  necessity  be  done  or  accomplished  ^  in 
proprio  hco,'  or  in  some  definite  part  of  the  room."    With 
this  determination,  founded,  as  he  believed  it  to  be,  on  the 
unerring  basis  of  Aristotelian  logic,  he  advanced  towards 
the  table ;  but  the  loud  and  discordant  sounds  of  the  instru- 
ment at  once  convinced  him,  that,  however  correct  his 
notions  might  be  with  reference  to  the  '^  substance^**  or  first 
^^ predicament^'*  they  were  evidently  erroneous  as  to  the 
"  accidents  "  of  "  time,"  "  place,"  and  "  relation ;"  at  least, 
such  were  the  ideas  that  floated  through  the  categorical 
organ  of  his  cranium,  and  he  accordingly  fisused  about,  and 
made  a  retreat  towards  the  window ;  but  the  notes  now 
became  still  more  clamorous,  and  increased  in  vehemence. 
^'  Ay,  ay,"  thought  he,  '^  it  is  quite  evident  that  I  am  re- 
ceding from  the  theatre  of  action ;"  and  with  this  conviction 
he  diverted  his  steps  into  a  difierent  direction,  and,  in  a  slow 
pace,  tracked  the  path  by  his  ear,  with  as  much  sagacity  as 
a  dog  follows  his  prey  by  his  nose.     As  he  approached  the 
fireplace,  the  storm  of  sounds  gradually   subsided,  until 
a  peaceful  murmur  breathed  around,  which  finally  died 
away  as  the  vicar  placed  his  hand  upon  the  chimey-piece. 
^  So  then  it  appears,  after  all,  that  I  have  some  service  to 
perform  at  the  fire-side.     It  is,  doubtless,  to  sit  down," 
thought  he,  as  he  espied  the  elbow-chair,  which,  at  that 
moment,  appeared  to  his  fancy  as  if  stretching  forth  its 
hospitable  arms  to  receive  him ;    but  scarcely  had  he 
tuswered  the  imaginary  invitation  of  his  old  friend,  by 
preiienting  the  nether  part  of  his  person  to  its  luxurious 
tap  of  down,  than  a  sudden  sforzato,  or  crash  in  the  minor 
key,  made  him  rebound  upon  his  legs,  as  nimbly  as  though 
tiie  cushion  had  been  a  bed  of  thorns.     Miss  Yillers  now 
resolved  the  discord,  and  dexterously  dashed  into  an  allegro 
movement,  in  which  she  introduced  the  air  of  How  sweet 
are  the  flowers  that  grow  / " 
The  vicar's  fece  mantled  with  a  smile,  as  the  boxjkC^^X. 
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on  the  chimney-piece  met  his  eye,  and  harmonised  with  tin 
sounds  that  floated  in  his  ear.  '^  It  is  evident,"  thought  he^ 
^^  that  those  flowers  are  the  objects  of  ray  pursuit," — ^but  what 
was  he  to  do  with  them  ?  The  musician  solved  the  questioo^ 
by  tastefully  exchanging  the  former  air  for  that  of  ^^  Aik 
^  yon  damask  rose  he  sweet.^*  No  sooner  had  these  notes 
delivered  their  melodious  errand  to  the  subtle  ear  of  tte 
vicar,  than  he  instantly  seized  the  rose,  and  carried  it  hi 
triumph  to  his  ol&ctory  organs ;  at  the  same  moment  the 
music  ceased.  The  pause,  however,  was  but  of  short  duni^ 
tion ;  for  Miss  Yillers,  by  resuming  her  labours,  intimated 
that  some  farther  service  was  expected.  Was  he  to  retoiit 
the  rose?  Certainly  not;  for  the  attempt  was  marked 
by  strong  disapprobation.  Was  he  to  take  it  out  of  the 
room?  The  music  put  a  decided  negative  upon  that  move^ 
ment ;  for  the  vicar  had  scarcely  measured  half  the  distanoe 
of  the  apartment  before  the  air  of  "  Fly  not  yet "  arrested 
his  steps.  By  a  continuation  of  the  same  varying  style  of 
expression,  and  strongly  marked  rhythm,  the  vicar  was 
shortly  led  to  affix  the  rose  upon  the  harp. 

**Upon  my  word,"  exclaimed  the  vicar,  **I  shall  no 
longer  hesitate  to  credit  the  story  related  in  *  Peter 
Simple,'  of  a  certain  lady  who  played  so  exquisitely;  that, 
upon  introducing  an  imitation  of  thunder,  the  cream  for  tea 
became  sour,  besides  three  casks  of  beer  in  the  cellar ! " 

'*  Why,  papa ! "  exclaimed  Louisa,  "  Miss  Villers  re- 
minds me  of  the  'Elfin  Damsel,'  in  the  Danish  feiry 
legends,  who,  when  she  struck  the  second  chord  of  her 
golden  harp,  compelled  the  company  to  do  whatever  she 
wished.*' 

In  closing  our  account  of  this  interesting  scene,  it  is 
scarcely  necessary  to  describe  the  delight  and  mirth  of  the 
juvenile  party.  It  was,  in  truth,  a  very  extraordinary  exhi- 
bition ;  and  when  the  reader  considers  that,  beyond  what 
was  furnished  by  the  expressive  language  of  music,  the 
vicar  did  not  receive  a  single  hint  for  his  guidance,  he 
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may,  perhaps,  cherish  some  scepticism  upon  the  subject ; 
but  we  can  assure  bim  that  we  have  repeatedly  witnessed, 
not  only  a  similar,  but  a  still  more  complicated  performance 
of  the  same  kind,  and  with  equal  success  (48). 

The  evening  of  the  day  on  which  this  musical  divertise- 
nwnt  was  performed  was  one  of  those  which  so  frequently 
occur  in  August,  when  sultry  heat  is  succeeded  by  refresh- 
log  coolness.     Isabella  Yillers  possessed  a  quick  sensibility 
to  the  beauties  of  nature,  and  she  quitted  the  drawing- 
loom  to   enjoy,  without  interruption,  that  pensive  quiet 
vhich  maintained  an  undisputed  dommion.   The  moon  had 
but  just  risen,  tipping  the  summits  of  the  wood  with  silver, 
vhile  it  left  the  mass  of  foliage  in  deeper  shadow.     Never 
vas  there  a  &iry  scene  better  calculated  to  awaken  the 
6iBoti(Mis  of  the  heart,  or  to  kindle  the  energies  of  the 
iaagination.      The  hour  too   was  propitious  to  the  in- 
liiilgenoe  of  that  undefined  species  of  reverie  which  is  the 
nefinement  of  intellectual  pleasure.     Having  traversed  the 
irinding  path  of  the  wood  for  some  distance,  she  found  her- 
self in  one  of  those  sequestered  glades  we  have  formerly 
described.     She  seated  herself  on  a  rustic  bench,  tastefully 
formed  out  of  an  aged  oak,  whose  venerable  figure  was 
bending  under  the  hand  of  time,  and  her  mind  was  grate- 
fiiUy  lulled  into  a  pensive  calm  by  the  review  of  past 
events,  as  the  ear  is  soothed  by  the  murmur  of  wild  and 
distant  music.     A  sudden  breath  of  wind,  as  it  swept  the 
foliage,   aroused  her  from   her  reverie,  and   turned    the 
eurrent  of  her  ideas  from  past  scenes  to  future  prospects. 
The  moon,  as  if  in  sympathy,  suddenly  peered  through  the 
lylvan  avenue,  and  threw  her  rays  upon  one  of  those  statues 
which  we  have  already  described  as  giving  such  an  air  of 
ebflsic  sanctity  to  these  secluded  glades.     It  was  the  figure 
of  TiMJB,  which  in  the  gloom  of  the  wood  had  hitherto 
escaped  her  observation.     To  a  mind  of  exuberant  fancy,  a 
leaf  cannot  fell  to  the  ground,  nor  a  zephyr  waft  the  fra- 
grance of  the  violet  on  its  dewy  pinions,  without  conveying 
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lome  beautiful  emblem  of  morality,    Isabella  roM  fiom 
her  seat,  and  approached  the  figpuie,  whose  hoary  counte- 
nance appeared  as  if  lighted  up  into  a  placid  smile  fay  the 
beams  of  the  moon,  which  fell  directly  upon  it ;  her  eye 
glanced  from  his  &ce  to  ids  scythe ;  its  blade  was  hidden  ina 
cluster  of  roses.  ^'  Were  I  susceptible  of  a  superstitious  im- 
pression," thought  Isabella,  '^  did  ever  a  circumstance  pareseut 
itself  blotter  calculated  to  justify  its  indulgodce  ?'*     On  tiie 
pedestal  of  the  figure  was  a  basso-rilievo,  in  which  Time 
appeared  in  the  act  of  shivering  into  pieces  the  dub  of 
Hercules  with  a  crutch.     In  a  few  minutes  she  quitted  the 
scene,  which,  in  spite  of  her  better  reason,  she  could  not 
wholly  divest  of  its  prophetic  influence,  and,  proceeding 
along  the  winding  path,  at  leng^  descended  into  the  valley. 
The  moon  was  at  this  time  shrouded  in  dark  clouds ;  and 
although,  by  a  painful  effort,  Isabella  Yillers  summoned 
all  the  powers  of  her  vision,  the  objects  around  her  remained 
invisible,  until  the  eye  had  so  far  accommodated  itself  to 
the  gloom,  as  to  recognise  the  white  foam  of  the  water&ll. 
The  moon  tiow  gave  a  coy  and  furtive  glance,  the  water 
for  an  instant  sparkled  in  her  beams,  and  then  was  lost 
in  deeper  shadow.     A  spectre  of  human  form,  but  of 
gigantic  stature,  arose  from  the  spot  to  which  the  eyes  of 
Isabella  had  been  directed.     Was  it  the  spirit  of  the  Foun- 
tain ?    It  appeared  to  advance,  but,  the  moon  once  again 
shining  forth  in  splendour,  it  vanished  ; 

,,,.**  and  what  seem'd  corporal  melted 
As  breath  into  the  wind." 

The  courage  of  Isabella  was  destined  to  sustain  another 
trial,  for  scarcely  had  the  vision  disappeared  when  she  dis* 
tinctly  heard  her  own  name  pronounced ;  and  since,  from 
the  direction  of  the  sound,  she  well  knew  that  the  «pot 
from  whence  it  issued  was  inaccessible,  we  ought  not  to  feel 
surprised  at  her  having  at  the  instant  referred  it  to  a  super- 
natural origin — li  was,  \\o^eset,  Wl  tl\e  illusion  of  the 
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CHAPTER  XIX. 


RY   or  WIMD  IHSTRUmiHTI. 
—  TRB    WHIE-OIO,     ETC.  — 


Ok  entering  the  library  on  the  following  morning,  Mr. 
Seymour  informed  Miss  Villers  that  Major  Snapwell  had 
taken  his  departure  in  order  to  breakfast  with  the  vicar, 
and  that  he  had  invited  Tom  and  Louisa  to  accompaoy  him, 
for  the  sake  of  inspecting  tlie  cabinet  of  medals;  but  he 
added,  that  he  expected  the  return  of  the  party  at  two 
o'clock,  when  he  proposed  to  give  them  a  lecture  upon  the 
philosophy  of  the  several  toys  which  are  indebted  for  their 
action  to  atmospheric  vibrations. 

"Suppose,  then,"  said   Miss  Villers,   "(hat  we  walk 
towards  Forest  Lane,  and  me«^\!ti«ai<A  their  return.    Thia 
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rmngtment,"  she  added,  "  will  afTord  me  an  opportimity 
if  commuDicating  to  you  the  Listory  of  Mime  adveatiires  I 
ucouiitered  last  evening,  and  of  taking'  your  opinion  upon 

"  You  well  know,"  answered  Mr.  Seynjoor,  "that  you 
nay  always  command  my  servieeB.     But  you  have  really 

Etoy  curiosity :  what  can  be  the  nature  of  the  adven- 
you  speak  of?  " 
«Villers  then  entered  into  a  particular  account  of  alt 
he  saw  and  heard  the  preceding  evening;  with  which  the 
eader  is  already  acquainted.  Mr.  Seymour,  however, 
uggested  the  propriety  of  abstaining  from  any  discussion 
ipon  the  subject  until  the  children  were  present  to  hear  it ; 
ur.  said  he,  "  I  am  mo.-t  desiroiLs  that  Ihey  phniild  be 
iuniliarized  with  those  natural  sources  of  illusioa  which 
nlighten  the  wise,  while  they  minister  to  the  superstitious 
ears  of  the  ignorant." 

They  had  not  readied  the  entrance  of  Forest  Lane,  before 
hey  perceived  the  vicar  with  Tom  and  Louisa,  followed  by 
he  Major. 

"  Papa,"  cried  Tom,  as  he  ran  to  meet  his  father,  ''  we 
lave  had  a  most  delightful  morning ;  amongst  other  things, 
lo  you  know  we  have  found  out  the  meaning  of  the 
crescent,  which  the  Turks  always  wear  and  use  as  their 

"  Indeed !  well,  then,  let  me  hear  your  explanatiou,"  said 
lis  fiither. 

Major  SnapweU  and  the  vicar  had  by  this  time  joined 
he  party,  and  with  their  assistance  Tom  was  enabled  to 
>fier  the  following  account  of  it.  The  crescent  appears  on 
:be  early  coins  of  Byzantium,  and  was  intended  to  comme- 
norate  the  defeat  of  Fhilip  of  Macedon,  who,  as  he  was 
ibout  to  storm  it  on  a  cloudy  night,  was  discovered  by  the 
(udden  light  of  the  moon.  When  the  Turks  entered  Con- 
rtantinople,  they  found  this  ancient  badge  in  various  parts 
}f  the  city,  and,  suspecting  that  it  mi^hX  ^(i»ft«&  wn&n 
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magical  power,  they  assumed  the  s]nnbol  and  its  power  to 
themselves ;  so  that  the  crescent  became,  and  still  continues 
to  be,  the  chief  Turiush  ensign. 

*^  Well,  I  must  own  that  you  have  given  me  a  new  and 
very  curious  piece  of  historical  inlormation,  and  I  thank  you 
for  it/*  said  Mr.  Seymour. 

"  Medals,  then,  are  occasionally  of  some  little  use,"  re- 
marked the  vicar,  with  a  sarcastic  smile ;  for,  if  the  troth 
must  be  told,  the  reverend  antiquary  had  been  a  little 
nettled  as  usual  by  the  freedom  wiUi  which  Major  SnapweU 
had  criticised  some  of  his  rarities :  but  let  that  pass.  • 

As  soon  as  the  party  re-assembled  after  the  excursion  of 
the  morning,  the  circumstances  which  so  gpreatly  astonished 
Miss  Yillers  on  the  preceding  evening  were  agun  related 
by  her. 

"My  dear  young  lady,"  obeerved  Mr.  Seymour,  "I 
never  heard  a  better  story  for  illustrating  the  illusions  to 
which  the  senses  are  exposed ;  and  if  you  wUl  read  the 
second  letter  on  *  Natural  Magic,'  by  Sir  David  Brewster, 
you  will  obtain  a  ready  explanation  of  your  vision :  but  let 
us  examine  it  philosophically.  In  the  first  place,  yoa 
acknowledge  that  your  imagination  had  been  previously 
excited  during  your  ramble  through  the  wood,  and  more 
especially  by  your  reverie  at  the  statue  of  Time ;  now  it  is 
well  known  that  such  a  condition  of  the  mind  prepares  and 
adapts  the  organs  of  vision  for  those  illusions  which  I  am 
about  to  explain.  You  have  told  us  that,  on  your  descent 
into  the  valley,  the  moon  had  withdrawn  its  light,  and  seve- 
ral minutes  had  elapsed  before  an  object  became  visible, 
and  that  was  the  white  foam  of  the  waterfall." 

"If  I  rightly  remember,  Brewster  has  stated- that  the 
spectres  that  are  conjured  up  by  the  imagination  are  always 
white,  because  no  colour  can  be  seen  at  night,"  obs^ved 
Mrs.  Seymour. 

"  Undoubtedly,"  replied  her  husband ;  "  and  as  these 
spectres  are  formed  out  of  objects  whose  difierent  parts 
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reSect.  difFerent  degrees  of  iji^ht,  their  fainter  parts  will 
^pear  and  disappear  with  the  ever-varying  degree  of 
illumination  whicli  is  occasioned  by  the  moon  sliiiiin^ 
through  a  veil  of  clouds,  and  a  ctiange  even  of  shape  will 
be  thus  produced  which  will  impart  to  the  object  in  ques- 
tion the  semblance  of  a  living  form.  The  actual  state  of 
the  eye  itself  will  also  greatly  assist  iu  completing  such  an 
illusioo  ;  for,  in  consequence  of  the  small  d^ree  of  light, 
the  pupil  expands  to  nearly  the  whole  width  of  the  iris, 
in  order  to  collect  every  ray,  and  in  such  a  condition  it 
cairnot  accommodate  itself  to  see  near  objects  distinctly  ;  so 
that  the  form  of  a  body  actually  becomes  more  shaiiowy  and 
Gonfiised  when  it  comes  within  the  very  distance  at  which 
we  count  upon  obtaining  the  best  view  of  it" 

"  You  have  certainly  explained  the  reason  why  bodies 
Men  under  a  faint  illumination  may  appear  distorted  and 
earicatured  ;  indeed,  I  now  remember  that  Sir  Walter 
Scott,  in  his  '  Pirate,'  has  given  us  a.  very  good  illustra- 
tiou :  for  Cleveland,  when  ahandoned  on  Coftiii-bay,  is  said 
to  have  seen  many  a  dim  and  undefined  spectre  in  the  misty 
dawn.  But  I  am  still  at  a  loss  to  uiidersiaiid  how  the  vision 
I  witnessed  in  the  valley  could  have  been  conjured  up," 
nid  Hiss  Villers. 

"  It  was  the  doubtfiil  and  flickering  light  of  the  clouded 
moon  upon  the  mass  of  white  sandstone,  or,  in  the  words 
of  Milton,  that  of  '  a  sable  cloud  that  turned  forth  her 
rilver  lining  on  the  night,'  "  said  Mr.  Seymour.  "  It  is  a 
great  law  of  the  imagination,  that  alikenesxinpnrtteadsto 
become  a  liheneti  of  the  whole.  The  sandstone  presented, 
in  the  first  instance,  a  form  somewhat  resembling  the  human 
^pore,  or  some  part  of  it,  when  your  active  im^nation 
immediately  ccoupleted  the  outline;  just  in  the  same  way 
■■  we  trace  images  in  the  fire,  or  castles  in  the  clouds, 
or  grotesque  figures  of  men  and  animals  on  damp  walls." 
(49.) 
"  I  am  satisfied,"  said  Miss  ViUers, "  B.iiA\\,\«iJ«."iwi., 
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and  Sir  David  Brewster,  for  the  lecture ;  and  now/'  con- 
tinued the  lady,  ^^  how  will  you  explain  the  circamstance  of 
my  name  having  been  so  audibly  pronounced,  and  fit»n  a 
spot  which  made  it  impossible  that  it  should  have  come 
from  any  human  being  ?" 

*'  It  was  the  solitary  spirit  of  the  deU,"  said  Mr.  Sey- 
mour, with  a  smile;  ^'a  rural  spirit  who  is  disposed  to 
become  very  loquacious  whenever  the  repose  of  her  habita- 
tion is  disturbed.  I  can  assure  you,"  added  he,  *^  that  you  are 
not  the  first  person  whom  her  gambols  have  surprised  and 
terrified  in  the  shades  of  evening.  I  presume  you  have 
discovered  that  I  allude  to  that  unseen  musician  of  the  air 
—Echo." 

'^  Indeed,  Mr.  Seymour,  the  sound  could  not  have  been 
the  effect  of  an  echo,  for  I  never  spoke,"  replied  Mifls 
Villers. 

"  Very  likely,  but  I  happen  to  know  that  Mrs.  Seymour 
called  you  by  name  at  the  orchard  gate." 

"  Nor  will  that  explain  it,"  observed  Miss  Villers  ;  "  for 
in  that  case  I  must  certainly  have  heard  her  ;  whereas  the 
sound  came  in  a  very  different  direction,  fix)m  the  inacces- 
sible rocks  of  sandstone." 

'*  Young  lady,"  said  Mr.  Seymour,  "  you  must  forgive 
me  for  telling  you  that  your  philosophy  is  at  fault.  It  is 
as  possible  to  hear  an  echo  without  recognising  the  direct 
sound  which  produced  it,  as  it  is  for  two  persons  to  be  so 
placed  as  to  see  each  other  in  a  looking-glass,  although  ob- 
jects might  obstruct  the  direct  view  of  themselves.*  Did 
you  never  walk  between  an  irregular  wall  and  a  row  of 
houses,  or  along  a  valley  intercepted  by  houses,  during  the 
ringing  of  a  peal  of  bells  ?  Nothing  is  more  common,  imder 
such  circumstances,  than  for  the  sound,  instead  of  arriving 
at  the  ear  in  its  true  direction,  to  be  reflected  in  one  that  is 
opposite  to  it.  Now  before  we  quit  the  subject  of  optical 
illusion,  let  me  relate  an  incident  which  occurred  to  my- 

*  See  page  319. 
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self.  T  pTesome  you  are  all  acquainted  with  the  appearance 
in  the  grass,  called  a  Fairy-ring  ?  " 

"  To  be  sure,"  said  Tom,  '■  a  very  dark  circle  of  ^rass, 
around  which  there  is  gpenerally  a  ring  that  looks  as  if  the 
ground  had  been  burnt." 

"  Very  well,— and  we  are  now  satbfled  that  thia  appear 
ance  is  the  consequence  of  the  growth  and  decay  of  certain 
fungi  (50),  although  the  common  people  atill  believe  that 
the  ring  is  produced  by  the  gambolB  of  fairies.  Now  then 
ioT  my  story.  It  was  on  a  moonlight  night,  last  August, 
when  strolling  along-  a  neighbouring  meadow,  enjoying  the 
beauties  of  ttie  evening,  that  I  met  a  young  farmer,  an  intel- 
ligent person,  although  a  little  inclined  to  a  belief  in  the 
marvellouB,  who,  on  approaching  with  a  hasty  step,  thu9 
accMsted  me: — '  You  have  often  ridiculed  my  belief  in  fai- 
ries, and  of  their  being  the  cause  of  those  rings  which  go 
by  their  name ;  you  may  now,  if  you  please,  satisfy  your- 
self of  their  reality,  if  you  will  only  return  with  me  to  the 
elnn'^lose,  which,  as  you  know,  abounds  with  fau-y-nngs. 
Within  the  last  few  minutes  I  have  actually  seen  them  at 
their  gambols  under  the  great  elm ;  they  are,  sir,  tmy 
beings,  which,  as  far  as  I  could  judge  at  a  distance,  cannot 
be  more  than  a  few  inches  in  height;  but  there  they 
are,  frisking  away  most  merrily  to  tinkling  music  Pray, 
sir,  do  let  us  return,  and  satisfy  yourself  as  well  as  me.' — 
You  may  readily  suppose  that  I  lost  no  time  in  complying 
with  my  friend's  request;  and  sure  enough  there  they 
were-" 

"What,    the  fairies!"  exclaimed  Louisa,  in  astonish- 

"  Have  patience,  my  dear,  and  you  shall  hear.  I  confess," 
continued  Mr.  Seymour,  "that,  at  the  first  glance,  I  was 
almost  startled  into  a  belief  in  the  reality  of  my  friend's 
awertion;  but,  on  approaciiing,  the  Fairy  Queen  and  her 
court  were  changed  into  a  circle  of  fungi,  to  which  the 
shadowy  play  of  the  leaves  of  the  neighbouring  tree  had,  in 
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the  Qglit  of  the  moon,  given  the  appearance  of  a  fimtaitie 
notion  wUk  their  waving  and  nutling  sounds  mimidfid 
viUmaie.  The  illnaion,  I  willadmit,  was  well  calcalatri 
to  iapose  upon  the  credulous  countryman." 

**8o  then!"  ezdaimed  the  vicar,  whimsically  quoting     - 
the  wovda  of  Falstaff;  <<  <  these  were  not  fahies.     I  wai 
tkne  or  fiNur  times  in  the  thought  they  were  not  fti* 

The  young  party  were  much  amused  by  this  aneodoU^ 
and  the  vioar  took  the  opportunity  to  explain,  on  natural 
■everal  superstitions  appearances  recorded  in 
hgonds. 
lb.  Sajmour  now  proposed  to  dedicate  an  hour  to  the 
of  the  several  toys  which  owe  their  action  to 
vibration ;  ^^  I  shall  then,"  said  he,  addresi- 
Villefs,  ^'  be  at  your  service  to  interrogate  the 
of  the  valley ;  and  the  childr^i,  whom  I  intend  to 
us,  will  be  thus  better  prepared  to  comprehend 
ihe  ihecHy  of  the  echo." 

instruments,  amongst  which  I  include  the  toys 

I  have  aUuded,  may  be  classed  under  three  heads: 

iustrumaits,  such  as  the  harp,  violin,  &c. ;  unnd 

as  the  flute  and  trumpet ;  and  instruments  of 

s  the  tabor  and  drum." 

which  kind  do  you  consider  the  most  ancient  ?  " 

THikss. 

iMtraments,  madam,  most  unquestionably,"  cried 
^Ht,  ^iHMMbtHi.    ^^  Diodorus  ascribed  their  invention  to 
notice  of  the  whistling  of  the  wind  in  the 
hanks  of  the  Nile ;  and  the  poet  Lucretius 
opinion." 
dear  sir,  cannot  see  any  good  reason  lor 
,  in  point  of  antiquity,  to  wind  instru- 
Seymour.    '^  The  lyre,  or  harp,  is,  surely, 
JMtrument  on  record.     The  mythologist 
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ascribes  the  idea  of  producing  sound  br  toe  fibratxx:  of  & 

string  to  Apollo;    which  is  said   by  C€n«orlz.u5  i''.-  hai? 

suggested  itself  to  him,  on  his  hearing  the  rvas^  of  :-•» 

bow  of  his  sister  Diana.     With  respect  to  injtnisi*^:*  cf 

percussion,  it  may  be  reasonably  supposed  tea:  zh^  ••locr-r.^^ 

ringing  of  hollow  bodies,  when  struck,  must  i-^^e  -vie*T 

soon  suggested  their  invention  to  man  kiwi :  bi:  I  really 

consider  any  research  into  a  question  of  such  ow^t^tt  u 

uninteresting  as  it  must  be  hopeless :  let  us  rari>^  'Jrf^-.'r 

our  attention  to  the  philosophy  of  these  ixk&tnnjcct*.     I 

have  stated  that  thev  mav  be  referred  to  thps*  tnrr:7.DftI 

classes  ;  but  I  must  at  the  same  time  observe  tza:.  ii.  f*:c^e- 

cases,  the  vibrations  of  solid  bodies  are  made  Vj  co^.p*^ 

with  those  of  a  given  portion  of  air ;  for  example.  :: 

and  various  horns  mav  be  said  to  be  mixed  wi:>i  i:>Rr> 

ments,  since  their  sound  is  produced  by  the  joint  r:'xv::fx» 

of  the  air  and  a  solid  boflv ;  and  in  certain  striziz^  ii:«vr^«- 

ments,  as  in  the  violin,  the  immediate  effect  of  the  ftriio^  ^ 

increased  by  means  of  a  sounding-board,  which  apr«Eftr«  v> 

be  agitated  by  their  motion,  and  to  act  more  ro^  erf  ^1>  -.c 

the  air  than  the  strings  could  have  done  a!o:-e."" 

"  I  apprehend  tliat  this  mixture  must  obtafi.  xvr*  :r  l-?fe* 
in  all  instruments,"  said  the  vicar. 

"  Not  at  all.  Tlie  flute,  flaareolet.  hummi-.r-:.":.  i:iil 
the  cavity  of  the  mouth  in  whistling,  may  be  cor.-:  Ikt^  ».* 
simple  wind  instruments,  in  which  the  quality  of  ::.e  *•.•-!*: 
b  alone  determined  by  the  vibrations  of  the  air.  I  r-4~* 
already  explained  the  manner  in  which  the  oacilLirior--?  „*  i 
string  excite  aeriel  undulations,  and  thus  prrxiuce  VAir^'  : 
and  you  have  seen  that  the  nature  of  these  •oundr  >  leter- 
mined  by  the  length  and  thickness  of  such  struig*:  ilk 
th&)Ty  equally  applies  to  wind  instruments,  in  whicr.  case 
a  column  of  air  corresponds  with  the  string,  the  voIsxl^ 
aiid  lenjrth  of  which  determine  the  sound.  In  th^  \atj, 
the  strings  are  constructed  of  differeot  lefififth^  aiid  CirL«.- 
sions ;  and  so,  hi  the  Syn'/ix,  or  Pan's  pipes,  is  tiie  voV.12^ 
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of  air  acyusted  to  the  respective  notai  by  the  size  and  lengdi 
of  the  reeds ;  but,  in  the  violin,  the  lengths  of  the  stringi 
are  altered  at  pleasure  by  pressing  them  down  on  tht 
finger-board  ;  and,  in  like  manner,  the  efiective  length  of 
the  flute  is  chang^  by  the  opening  or  shutting  the  hobi 
made  at  proper  distances  in  them ;  the  opmiing  of  a  hole  at 
any  part  being  the  same  in  effect  as  if  the  pipe  were  cut  of 
a  Htde  beyond  it." 

Mr.  Seymour  and  the  vicar  then  entered  into  a  long 
discussion,  with  which  it  is  not  our  intention  to  swell  oar 
history,  or  to  exhaust  the  patience  of  the  reader ;  we  shall, 
however,  with  his  permission,  collect  from  the  mass  some 
of  the  more  interesting  facts,  and  present  them  in  as  con- 
densed a  form  as  may  be  consistent  with  perspicuity.    la 
speaking  of  the  Jew's  harp,  a  little  instrument  with  whiek 
every  schoolboy  is  well  acquainted,  the  vicar  stated  that 
its  origin  was  lost  in  the  long  lapse  of  time ;  but  that  it 
was  in  very  common  use  throughout  Europe,  and  more 
especially  in  the  Netherlands  and  the  Tyrol,  where  it  was 
the  delight  of  the  peasants  and  their  &milies.     He  ako 
said  that  it  was  known  in  Asia,  and  that  the  Greeks  of 
Smyrna  called  it,  in  imitation  of  its  sound,  biambo.     The 
name  by  which  it  is  now  known,  be  observed,  was  evidently 
derived  from  the  Jews,   who  were  formerly  the  great 
venders  of  it,   and  of  other  toys,    throughout  Europe, 
although  he  stated  that  his  friend  Mr.  Prybabel  was  of 
opinion  that  it  was  a  corruption  of  jaw^s  harp.     Mr.  Sey- 
mour   described   its    con- 
struction, and  the  theory 
of  its  action.     It  is  com- 
posed of  two    parts,   the 
bodi/  and  the  tongue :  the 
former  has    some    resemr 
blance  to  the  handle  of  a 
certain  kind  of  corksciew; 
the  latter  consists  oi  a  ^t\\^  ^Xiv^  ^^  ^\ft^^  Veined  to  the 
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upper  part  of  the  body,  and  hent  at  its  extremity,  so  that 
the  fingers  may  touch  it  more  readily.  This  tongue,  or 
elastic  plate,  produces,  in  itself,  only  a  sound  which  serves 
as  a  drone,  although  it  appears  to  act  like  the  motion  of 
the  bow  of  a  violin  in  exciting  other  sounds,  by  breaking 
the  current  of  air  from  the  mouth,  the  acuteness  or  gravity 
of  which  will  be  determined  by  the  pressure  of  the  lips, 
and  the  magnitude  of  the  cavity  of  the  mouth.  To  under- 
stand, however,  this  part  of  its  operation,  it  is  necessary 
that  the  reader  should  become  acquainted  with  the  nature 
and  effects  of  what  have  been  termed  Resonances^  and 
Reciprocated  Vibrations  of  Columns  of  Air.  This  pro- 
perty of  sounding  bodies,  which  to  the  ignorant  must 
appear  as  an  inexplicable  species  of  sympathy,  will  be 
more  fully  explained  in  a  note  (51)  ;  at  present  we  shall 
merely  g^ve  one  or  two  examples  of  its  effects.  A  singer 
has  been  known  to  break  into  pieces  a  large  tumbler- glass 
hy  the  power  of  his  voice ;  and  a  violin  suspended  against 
a  wall  may  be  heard  to  yield  the  same  notes  as  those 
produced  by  a  performer  on  a  similar  instrument  in  the 
nme  room.  To  produce  such  an  effect,  however,  one 
condition  is  indispensable,  that  the  body  to  be  put  in 
vibration  must  be  in  unison,  or  agreeing  in  pitch,  with  the 
one  communicating  the  sound.  Hence  the  necessity  of  so 
adapting  the  capacity  of  the  mouth,  in  playing  the  Jew's 
harp,  as  to  make  the  column  of  air  which  it  contains  to 
reciprocate  the  sound  of  its  tongue.  The  subject  was 
agreeably  concluded  by  some  anecdotes  which  were  related 
by  Miss  ViUers,  in  proof  of  the  astonishing  powers  of  this 
little  instrument  when  directed  by  the  skill  of  a  master. 
For  the  sake  of  those  who  may  be  curious  upon  this  sub- 
ject we  have  introduced  an  account  of  two  great  performers, 
man  additional  note  (52).  In  speaking  of  the  flute,  Mr. 
Twaddleton  took  occasion  to  observe,  that  its  name  was 
derived   ftom  Jiuta^*  a  lamprey,  or  small  Sicilian  eel, 

♦  '^Miuneiifle  optiinse  flutse  sunt  in  Sicilia." — Varr,  R.  R.  ii,  6.  2» 
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which  has  seven  holes  t>n  each  tide ;  an  etymology  wluch 
will  probably  be  as  new  to  our  leaders  as  it  was  to  our- 
selves. The  children  also  reoeiired  their  share  of  inttmotion 
and  amusement  upon  this  occasion.  Tom,  for  the  tot 
time,  l)ecame  acquainted  with  the  use  of  the  pea  in  the 
whistle,  which,  he  was  told,  was  to  agitate  and  break  the 
current  of  air,  and  thus  to  produce  a  sucoesnon  of  quick 
vibrations,  upon  which  the  acuteness  of  its  sound  depeuded. 
Louisa  exhibited  her  whiz^gigy  which,  ftnr  the  information 
of  the  unlearned  reader,  we  may  state  to  consist  of  a  hollow 
disc  of  wood,  having  an  op^ung  in  its  side,  like  that  in  the 
humming-top :  by  the  alternate  coiling  and  uncoiling  of 
the  cord  upon  which  it  is  strung  it  receives  a  circular 
motion,  the  rapidity  of  which  produces,  by  means  of  its 
opening,  an  aerial  vibration  that  gives  a  loud  ringing 
sound. 

^<  I  should  very  much  like  to  hear  your  opinion  of  that 
Egyptian  wonder,  the  statue  of  Memnon,"  said  the  vicar. 

"  Its  history,*'  answered  Mr.  Seymour,  "  is  involved  in 
considerable  doubt  and  difficulty.  Authors  of  credit  agree 
in  stating  that  it  certainly  saluted  the  rising  sun  with  a 
musical  sound ;  but  doubts  are  still  entertained  as  to  the 
cause  which  produced  it,  whether  it  was  the  efiect  of 
mechanism,  or  a  juggle  of  the  Egyptian  priests.  An 
English  traveller,  Sir  A.  Smith,  informs  us  that  he  visited 
the  statue,  and  actually  heard  the  sounds  at  six  o'clock  in 
the  morning;  but  he  believes  that  they  proceeded,  not 
from  the  figure,  but  from  the  pedestal,  and  he  considers 
that  they  may  arise  from  the  impulse  of  the  air  upon  the 
stones  of  which  it  is  constructed.  Others  have  supposed 
that  the  heat  of  the  sun's  rays,  concentrated  by  a  minor, 
may  have  acted  upon  plates  of  metal  so  as  to  produce  the 
effect.  It  is  not  my  intention  to  argue  this  point ;  but  I 
will  show  you  an  experiment,  by  wiiich  you  will,  I  think, 
be  convinced  that  a  statue  might  easily  be  constructed  like 
the  MemnoQ  to  yield  mwsus^  ^owtt^Vj  \h&  »Q|g|lication  of 
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heat,  whether  derived  from  the  solar  raya,  or  from  aoy 
other  source," 

Mr.  Seymour  produced  a  piece  of  apparatus,  of  which 
we  here  present  the  reader  with  a.  sketch.  It  consists  of 
an  obloDg  block  of  copper,  one  sur&ce  of  which  is  flat,  the 
other  formed  by  two  planes  meeting  at  an  obtuae  angle, 
and  having  a  groove  at  the  point  of  junction  A.  To  this 
block  a  handle  is  aUixed. 


Mr.  Seymour,  having  thus  described  the  form  of  the  in- 
strument, and  stated  that  its  construction  was  solely  directed 
with  a  view  of  making  it  oscillate  freely  on  any  plain  sur- 
&ce,  tbrust  the  block  in  the  flre,  and,  when  sufficiently 
heated,  placed  it  ou  its  angular  surface,  upon  a  flat  piece 
of  lead.  It  immediately  began  to  vibrate,  producing,  at 
first,  a  kind  of  singing  noise,  not  unlike  that  of  the  sim- 
mering of  a  tea-kettle,  but  the  vibrations  becwne  more  and 
more  rapid  until  a  distinct  musical  sound  was  produced, 
which  from  time  to  time  varied  in  its  pitch,  and  gave 
lise  to  an  effect  scarcely  inferior  to  that  of  the  Eolian 
harp. 

"  How  extremly  beautiful  1"  s^d  Miss  Villers. 

"  And  how  adourably  does  it  illustrate  the  theory  of 
musical  sounds!"  observed  Mr.  Seymour.  "We  have 
here,  you  perceive,  a  series  of  impulses  communicated  to 
our  ears  by  the  air,  at  first  ia  slow  succession,  and  by 
d^jrees  more  aud  more  rapidly ;  at  first  we  hear  a  rattling 
Doise,  then  a  low  murmur,  and  then  a  hum,  which  by 
d^rees  acquires  the  character  of  a  musical  note,  rising 
higher  and  higher  in  acutenesa.  It  is  evident,  therefore, 
from  this  experiment  alone,  by  showing  the  correspondence 
which  exists  between  the  pitch  of  the  note  and  the  i&^lt^ 
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of  the  succession  of  the  vibrations,  thit  our  seusalkm  of  tke 
different  pitches  of  musical  notes  originates  in  the  diffinrent 
rapidities  with  which  their  impulses  axe  commonioated  to 


our  ears.'* 


^^  Pray  explain  to  us  the  manuer  in  which  the  block  of 
metal  is  thus  made  to  vibrate/'  said  Miss  Yillers. 

'<  It  depends,"  replied  Mr.  Seymour,  ^'  upon  the  alter- 
nate contraction  of  the  two  opposite  edges  of  the  metal' 
from  the  loss  of  heat ;  one  of  the  edges  coming  in  contact 
with  the  cold  lead  contracts,  and,  by  destroying  the  baknoe 
of  the  block,  causes  its  opposite  edge  to  come  into  contact 
with  the  lead,  and  to  undergo  the  same  change ;  and  it  is 
by  this  alternate  action  that  a  rapid  vibration  is  prodaoed, 
occasioning,  as  you  will  now  readily  understand,  the 
musical  sounds  you  have  just  heard." 

Miss  Yillers  here  made  some  interesting  remarks  upon 
the  sounds  produced  by  flowing  water.  *^  In  the  fountain,'' 
she  said,  '^  musical  tones  are  produced  by  vibrations  occa- 
sioned by  the  drops  on  the  jet,  and  reciprocated  by  the 
surface  on  which  they  fell." 

The  lecture  having  been  concluded,  Mrs.  Seymour  pro- 
posed that  the  party  should  at  once  proceed  to  the  valley, 
but  the  vicar  suggested  the  propriety  of  first  explaining  to 
the  children  the  principle  upon  which  the  echo  depended* 

Mr.  Seymour  concurred  in  this  opinion,  and  inunediately 
afforded  the  following  explanation  : — "  An  echo  is  nothing 
more  than  a  reflected  sound.  When  the  aerial  vibrations 
strike  against  any  obstacle  of  sufficient  magnitude,  they  are 
reflected  back  to  the  ear,  and  produce  a  repetition  of  the 
sound,  which  will  appear  to  proceed  from  the  point  whence 
they  are  reflected,  so  that  the  apparent  direction  of  the 
voice  becomes  completely  changed  by  an  echo.  A  con- 
siderable extent  of  level  wall  will  sometimes  produce  it  in 
great  perfection ;  for  a  smooth  surface  reflects  sounds  much 
better  than  a  rough  one  :  but  the  circumstance  which, 
perhaps,  contributes  moxe  \)[kaxi  «ccl^  otliec  to  the  perfection 
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of  an  echo,  is  the  form  of  the  reflecting  sur&oe ;  a  convex 
surface  is  a  very  bad  reflector  of  sound,  a  flat  one  reflects 
very  well,  but  a  small  degree  of  concavity  is  the  form  be-t 
adapted  to  the  purpose." 

"  I  believe,"  observed  the  vicar,  "  that  fluid  bodies  will 
also,  under  certain  circumstances,  so  reflect  sound  as  to 
produce  echoes." 

"  Undoubtedly.  The  surface  of  water,  especially  at  the 
bottom  of  a  well,  and  sometimes  even  clouds,  will  produce 
this  eflect,  as,  during  a  tempest,  the  continued  rolling  of  the 
thunder  is  nothing  but  the  reverberation  of  a  single  dis- 
charge bandied  about  from  cloud  to  cloud." 

**  Do  you  mean  to  say,  papa,"  asked  Tom,  "  that  sound 
is  reflected  from  an  obstacle  to  the  ear,  in  the  same  manner 
as  my  ball  is  reflected  after  striking  the  wall  ?" 

'^  Certainly ;  supposing,  of  course,  that  your  ball  is  per- 
fectly elastic ;  and  in  that  case,  you  no  doubt  remember  the 
direction  it  will  follow." 

**  It  VI  ill  always  make  the  angle  of  reflection  equal  to 
the  angle  of  incidericej"*  said  Tom. 

*'  Undoubtedly ;  and  so  it  is  with  sound,  since  air,  as 
you  know,  is  perfectly  elastic.  If,  therefore,  the  vibrations 
fall  perpendicularly  on  the  obstacle,  they  are  reflected 
back  in  the  same  line;  if  obliquely,  the  sound  returns 
obliquely  in  the  opposite  direction,  the  angle  of  reflection 
being  equal  to  that  of  incidence.  You  will,  therefore, 
readily  perceive,"  continued  Mr.  Seymour,  addressing  his 
conversation  more  particularly  to  Miss  Villers,  "that  a 
person  situated  at  an  appropriate  angle  may  hear  an  echo, 
as  it  is  returned  from  the  reflecting  surface,  without 
hearing  the  original  sound  which  produced  it.  M.  Genefey 
has  described,  as  existing  near  Rouen,  a  curious  oblique 
echo  which  is  not  heard  by  the  person  who  emits  the  sound. 

♦  The  reader  is  requested  to  turn  to  page  176;  for  all  that  is^exe 
said  respecting  the  principle  of  refected  motion  will  app\y  Xxi  t^e  \]i[i«OTj 
of  the  echo. 
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A  peraon  who  nngs  hears  only  Us  own  voioe)  while  those 
who  listen  hear  only  the  echo." 

«  As  a  smooth  and  concave  sur&ce  is  capable  of  pro- 
ducing an  echo,  how  does  it  happen  that  we  so  rarely  meet 
with  one  in  a  room  ?"  asked  Louisa. 

'^  Echoes,  my  dear,  are,  in  &ct,  produced  in  every  room, 
by  the  reverberation  of  sound  firom  its  walls ;  but  on  aoooont 
of  the  velocity  with  which  it  travels,  they  are  imperc^tible 
in  small  chambers,  because  the  sound  occupies  no  sensible 
period  of  time  in  moving  from  the  mouth  to  the  walls,  and 
in  returning  back  to  the  ear  again;  eonsequ^iily  the 
original  sound  and  ite  echo  become  so  blended  and  inooi^ 
porated,  as  to  appear  but  one  sound.  As  the  dimeosioiii 
of  the  apartment  increase,  the  defect  will  increase  with  it ; 
and,  in  buildings  for  music  or  public  speaking,  it  is  often 
highly  inconvenient,  and  difficult  of  prevention.*  Breaking 
the  sur&ce,  or  rendering  it  uneven  by  mouldings  and  omar 
ments,  appears  to  be  the  most  effectual  method  of  curing 
the  evil." 

^'  I  perceive  then,  papa,  that  in  order  to  produce  a  pe^ 
feet  echo,  the  person  who  speaks  must  be  at  a  considerable 
distance  fi*om  the  obstacle  that  reflects  the  sound,"  said 
Louisa. 

"  It  cannot  be  otherwise,"  replied  her  father ;  "  and  if 
you  will  only  consider  the  rate  at  which  sound  travels,  you 
will  readily  understand  the  necessity  of  such  an  arrange- 
ment. In  order  to  produce  a  distinct  echo  of  one  syllable, 
or  of  a  single  sound,  the  reflecting  obstacle  must  be  at  least 
70  feet  from  the  sound,  so  that  it  may  have  to  pass  through 
a  distance  of  70  feet  to  get  to  the  reflector,  and  70  more  to 
return  to  the  ear,  making  a  total  passage  of  140  feet,  which 
it  will  accomplish  in  rather  less  than  one-eighth  of  a  second ; 
a  period  of  time  so  small,  that,  if  it  were  diminished,  it  is 
evident  the  echo  must  be  assimilated  with  the  sound  itself." 

*  This  is  very  remarkable  in  the  new  mineralogical  lectore-foom  in 
the  public  library  at  CaxoibTi^^e. 
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-  "  But  the  echo  in  the  valley/*  observed  Mrs.  Seymour, 
"will  repeat  four  or  five  syllables." 

^^  Undoubtedly ;  if  we  make  the  experiment  at  a  suffi- 
cient distance  from  the  sandstone  rocks  which  act  as  the 
reflector." 

^'  It  would  appear,  then,  that  the  further  the  reflecting 
object  is  o£P,  the  greater  number  of  syllables  will  the  echo 
repeat ;  and  I  should  think  that  this  &ct  might  enable  us 
to  compute  the  distance  of  the  reflector,"  said  Mrs.  Sey- 
mour. 

^^  In  a  moderate  way  of  speaking,  about  three  and  a  half 
syllables  are  pronounced  .in  one  second,  or  seven  syllables 
in  two  seconds;  when  an  echo,  therefore,  repeats  seven 
syllables,  we  may  infer  that  the  reflecting  object  is  1142 
feet  distant." 

<^  But,  my  dear  Mr.  Seymour,  this  must  surely  depend 
upon  the  nature  of  the  syllables,"  said  the  vicar.  "  Pray 
excuse  the  interruption;  but  you  will  admit  that  there 
must  exist  a  great  difference  between  the  echo  of  dactyles 
and  spondees.  Suppose  an  echo  should  be  able  to  return 
ten  syllables ;  thus — '  Tityre,  tu  patulce  recubans  '—I  will 
be  bound  for  it,  that  if  you  were  to  try  its  powers  in  slow 
heavy  spondees,  as  monstrum  horrendum,  a  return  of  not 
more  than  four  or  five  syllables  could  be  observed." 

"  I  will  not  dispute  that  point,"  said  Mr.  Seymour ;  "  or 
take,  if  you  will,  the  famous  passage  in  the  Tenth  Odyssey, 
where  Sisyphus  rolls  the  stone  up  the  mountain  in  spondees' 
and  allows  it  to  run  down  in  a  torrent  of  dactyles." 

Louisa  here  remarked  that  she  had  often  heard  of  some 
very  extraordinary  echoes  in  different  parts  of  the  world  to 
which  her  fiither  had  not  alluded ;  she  mentioned  for  'in- 
stance, those  which  are  said  to  repeat  the  same  sound 
several  times  in  succession. 

«  From  the  explanation  which  I  have  aheady  given  of  the 
nature  of  echoes,"  said  Mr.  Seymour,  «it  will  be  easilv 
conceived  that  a  vast  variety  of  effects  may  be  produced  b^ 
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varying  the  form,  the  shape,  the  distance,  and  the  numher 
of  reflecting  sur&ces :  and  hence  we  hear  of  various  sur- 
prising echoes  in  different  places.  It  is  not  difficult,  foi 
instance,  to  understand  the  nature  of  compound,  or  tauto- 
logical echoes ;  in  which  case  the  expression  of  one  ha  wiO 
appear  like  a  laughter.  Addison  mentions  an  extrao^ 
dinary  instance  of  this  kind  near  Milan,  which  will  retam 
the  sound  of  a  pistol  fifty-six  times." 

^^  I  have  understood  that  the  echoes  on  the  lakes  oi 
Killarney  are  of  this  multiplied  description,"  said  the 
vicar. 

'^  They  are  particularly  calculated  to  produce  reflectioni 
of  sound,  from  the  height  of  the  mountains,  and  the  ex* 
pause  of  water,"  replied  Mr.  Seymour;  <^ which  lattei 
circumstance  always  assists  the  conveyance  of  reflected  at 
well  as  direct  sound.  I  believe  there  is  a  certain  spot  d 
the  shore  of  Boss  island,  where  the  sound  of  a  bugle  pro- 
duces  an  echo  which  far  exceeds  any  other  to  be  met  wit! 
amongst  the  lakes ;  the  first  echo  is  returned  from  tiu 
castle,  the  second  from  the  ruined  church  of  Aghadoe,  th< 
third  from  Mangerton,  and  afterwards  innumerable  re 
'  verberations  are  distinguished,  which,  like  the  faded  bril* 
liancy  of  an  extremely  multiplied  reflection,  are  lost  bj 
distance  and  repetition." 

"  There  is  an  admirable  echo,"  said  the  vicar,  "  behinc 
ray  old  college  at  Cambridge ;  and  often  have  I,  while 
walking  on  the  road  to  Chesterton,  on  a  calm  evening,  dis- 
tinctly heard  twelve  repetitions  of  the  voice.  Lord  BacoD, 
if  I  remember  correctly,  mentions  an  instance  of  sixteen, 
in  some  ruined  church  near  Paris." 

*'  It  was  in  the  church  of  Pont-Charenton,  on  the 
Seine,"  replied  Mr.  Seymour ;  "  in  which  place  that  great 
philosopher  discovered  the  inability  of  an  echo  to  return 
the  letter  S ;  for  having  pronounced  the  word  safany  the 
echo  replied  va-t-en—away ;  from  which  circumstance,  the 
Parisians  concluded  lVvaX%oiftfc^MBS^>sM!L%^mt  prevented  the 
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walla  of  the  sacred  ediiice  from  prnnouncing  the  Dame  of 

"  And  will  not  an  echo  repeat  tlie  letter  S  ?  "  asked  Louisa. 

"  Not  always,"  answered  her  ikther;  "the  hissing  or 
sibilant  noise  of  the  letter,  witen  at  the  comni  en  cement  of 
a  word,  is  generally  lost,  unless  the  echo  be  extremely 
perfect." 

Mr.  Seymour  was  here  reminded  of  an  echo  on  the 
lUiine,  near  the  ruins  of  Rheinfels,  to  which  is  usually  ad- 
dressed the  question — "  Who  is  the  Mayor  of  Oberweael  ?" 
the  echo  answers  Esel,* — an  Ass. 

"  To  be  sure,"  said  the  vicar,  "  the  latter  syllables  re- 
turned by  the  echo  are  those  which  retain  possession  of  the 
ear.  My  young  friends,  no  doubt,  remember  the  facetious 
dialogue  between  Juvenis  and  Echo  in  the  colloquy  of 
Erasmus,  in  wliich  a  very  humorous  application  is  made  of 
tiiia  circumstance." 

The  party  now  set  off  on  their  excursion  to  the  valley. 
Mr.  Seymour  disposed  them  in  such  situations  as  were  best 
calculated  to  display  the  powers  of  the  echo,  and  to  illus- 
trate the  several  effects  which  he  had  endeavoured  to 
explain.  The  vicar  performed  his  experiment  with  dac- 
tyles  and  spondees,  and  was  highly  gratified  to  find  that 
their  results  proved,  in  a  most  satisfactory  manner,  the  cor- 
rectness of  his  conjecture.  The  attention  of  Miss  Villers 
wa*  particularly  directed  to  the  effect  of  the  voice  of  Mrs, 
Seyitiour  from  the  orchard  gate,  and  which,  she  said,  con- 
vinced her  that  the  sound  she  had  heard  on  the  preceding 
evening  must  have  arisen  from  the  cause  assigned  to  it. 

After  the  party  had  fairly  tired  themselves  by  their  con- 
verse with  the  airy  and  unsubstantial  being,  they  descended 
to  the  sandstone  rocks,  which  Mr.  Seymour  pointed  out  as 
tEie  local  habitation  of  the  solitary  spirit.  These  were  duly 
flsamined  by  Iiouisa  and  Tom,  and  their  operation  as  a 
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reflection  screen  was  pointed  out  to  them  bj  tbeir  fiUber. 
They  now  returned  into  the  geological  temple ;  its  singii- 
larlj  beautiful  pillars  very  naturally  attracted  the  attention 
of  Miss  Yillers,  and  she  expressed  a  wish  that  Mr.  Seymour 
should  describe  the  plan  of  their  construction :  for  it  was 
very  evident,  as  she  said,  j&om  the  disposition  of  the  speci- 
mens, that  the  arrangements  had  been  directed  with  some 
view  to  geological  illustration*  Mr.  Seymour  felt  gratified 
by  this  request,  and  promised  to  comply  with  her  wiahes,  as 
soon  as  he  had  finished  the  investigation  of  those  laws  by 
which  the  reflection  of  sound  was  governed. 

^^  Why,  bless  me  I "  exclaimed  the  vicar,  ^^  the  revels  of 
our  airy  companion  are  ended ;  and  I  maintain  that  nothing 
can  be  more  appropriate  than  the  c(msideration  of  the  ob- 
jects for  which  Miss  Villers  has  expressed  so  much  interest. 
In  truth,  the  history  of  Echo  is  classically  associated  with 
that  of  geology :  by  diving  into  the  recesses  of  the  rock, 
we  do  but  pursue  her  descent  from  air  to  earth  ;  for  you, 
no  doubt,  remember  that  after  she  had  been  deprived  of 
her  loquacity  by  Juno,  she  became  enamoured  of  Narcissus, 
pined  away,  and  was  transformed  into  stone."  * 

'^  I  cannot  but  admire  the  ingenuity  with  which  you 
embellish  every  subject  with  classical  decorations,"  replied 
Mr.  Seymour.  "  I  was  about,"  said  he,  "  to  explain  to  my 
young  pupils  the  principle  and  construction  of  the  Whis- 
pering Gallery  in  the  dome  of  St.  PauFs ;  but  it  will, 
probably,  be  more  convenient  that  I  should  postpone  the 
consideration  of  this,  and  some  other  subjects  in  connexion 
with  it,  until  after  our  return  to  the  Lodge ;  I  am  not, 
however,  disposed  to  pass  over  the  &ble  of  Echo  and 
Narcissus,  to  which  you  have  just  alluded,  without  main- 
taining, in  opposition  to  the  critical  disparagement  of 
Addison,  that  it  is  one  of  the  most  beautiful  myths  of 
antiquity.     Every  stage  of  it  appears  to  me  to  admit  of  an 
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all^jYirical  inlerpret^tiiia.  Whether  tbe  poet  was  acquainted 
with  the  laws,  by  which  the  reflection  of  sound  and  light  is 
governed,  may  certainly  I>e  questioned ;  but  the  fable  un- 
doubtedly shadows  forth  a  remarkable  examjile  of  poetic 
and  retributive  justice.  Narcissus  is  represt-nled  aa  dis- 
daining the  plaintive  appeal  of  Reflected  Sound,  and  is 
aacrificed  to  the  illusive  charms  of  Reflected  Light." 

The  vicar  expressed  himself  as  highly  gratified  by  so 
novel  and  ingenious  an  interpretation ;  and  'iit.  Seymour 
then  proceeded  to  view  the  details  of  the  geological  temple, 
and  the  design  of  the  pillars  that  had  so  agreeably  exciud 
the  curiosity  of  Miss  Villers. 
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CHAPTER   XX. 

THE  WHISPERINQ  GALLEBT  IN  THB  DOME  OF  ST.  PAUL'S.  —  THC 
SPEAKING  TRUMPET. —  THE  INVISIBLE  QIBL,  AND  THE  AMU8BMEKT 
SHE  OCCASIONED.  —  CHARADES.  —  OTHEB  AOOUSTIO  AMUSEMENTS.  -^ 
MYSTERIOUS  SOUNDS. — CREAKING  SHOES. 


On  their  return  to  the  Lodge,  Mr.  Seymour  proceeded  with 
the  explanation  of  the  Whispering  Gallery  in  St.  Fad's 
Cathedral ;  and,  in  order  to  render  intelligible  the  manner 
in  which  sound  is  concentrated,  and  thereby  magnified^  in 
that  hollow  hemisphere,  he.  produced  a  diagram,  of  which 
the  annexed  cut  is  a  copy. 


He  explained  it  as  follows : — 

^^  M  shows  the  situation  of  the  mouth  of  the  speaker,  and 
E  that  of  the  ear  of  the  hearer.  Now,  since  sound  radiates 
in  all  directions,  a  part  of  it  will  proceed  directly  firom  m 
to  E,  while  other  rays  of  it  will  proceed  from  h  to  m,  and 
from  M  to  2r,  &c. ;  but  the  ray  that  impinges  upon  u  will 
be  reflected  to  e,  while  that  which  first  touches  z  will 
be  reflected  to  y,  and  from  thence  to  e  ;  and  so  of  all  inter- 
mediate rays,  which  are  omitted  in  the  figure,  to  avoid  con- 
fusion. It  is  evident,  therefore,  that  the  sound  at  e  will 
be  much  stronger  lYiaxi  \$  M  YaA  ^t^^kskrArA.  mmediately 
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£roiii  M  without  the  assistance  of  the  dome ;  for,  in  that 
case,  the  rays  at  z  and  u  would  have  proceeded  in  straight 
lines,  and  consequently  could  never  have  arrived  at  the 
point  £." 

^'  I  have  understood  that  a  nmdlar  effect  was  formerly 
witnessed  in  the  stone  recesses  on  Westminfter  Bridge/' 
said  the  vicar. 

<'  That  is  the  &ct/'  replied  Mr.  Seymour.  <<  The  re- 
cesses to  which  you  allude  were  semi-domes ;  and  if  a 
person  whispered  in  the  focus  of  one  of  th^i,  he  was 
distinctly  heard  by  another  stationed  in  the  focus  of  the 
opposite  one.  Two  inanimate  busts  may  be  thus  made  to 
appear  as  if  holding  a  conversation,  by  placing  them  in  the 
fo^  of  two  large  concave  mirrors  constructed  of  pasteboard, 
and  airanged  opposite  to  each  other;  when  a  whisper 
uttered  to  the  one  will  seem  to  proceed  ftom  the  other  by 
the  reflection  of  sound." 

Mr.  Seymour  now  removed  a  shell  from  a  group  of  coral- 
lines, which  decorated  a  part  of  the  temple,  and  desired 
Tom  to  place  it  to  his  ear. 

^'  I  hear  a  noise  which  appears  to  me  to  resemble  that  of 
the  sea,"  cried  Tom. 

"  Ay,"  said  the  vicar, "  and  there  is  a  popular  belief  that 
it  is  the  murmur  of  the  sea,  which  the  shell  actually  sends 
forth,  betraying,  as  it  were,  its  marine  origin." 

"  And  what  produces  the  sound  ?  "  inquired  Louisa. 

"  The  interior  of  the  shell  merely  concentrates,  and  thus 
magnifies  the  sounds  around  us,  so  as  to  render  them 
audible :  a  goblet  applied  to  the  ear  will  be  found  to  pro- 
duce the  same  effect,"  replied  her  father. 

'^  I  suppose  it  is  upon  the  same  principle  that  the  speaking- 
trumpet  is  made  to  convey  sound  to  a  distance,"  remarked 
Louisa. 

**  Since  sound  radiates  in  all  directions,  it  follows  that,  if 
such  radiation  be  prevented  by  confining  it  in  tubes,  it  may 
be  carried  to  a^eat  distance  with  very  Ait1i\!&  ^\\£axv>\>Lv^\\.  q\ 
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its  eflSsct ;  and  hence  the  use  and  iqpjpliofttion  of  those  tnim- 
pets,  or  tin  speaking-pipes,  which  aie  now  oommonly  used 
fyt  conveying  intelligence  from  one  part  of  a  house  to 
another.  The  trumpet  used  by  deaf  persons  acts  on  the 
same  principle ;  but  as  the  voice  enters  the  trumpet  at  the 
large  instead  of  the  small  end  of  the  instrument,  it  Is  not  so 
much  confined,  nor  is  the  sound  so  much  increased.*' 

^<  I  believe,"  said  Mrs.  Seymour,  ^^  that  the  ezperimtont 
exhibited  some  time  since  in  London  under  the  title  of  the 
Imnsible  Girly  and  which  excited  such  general  curiosity, 
was  discovered  to  depend  upon  an  arrangement  of  this  kind." 

The  vicar  observed,  that  it  was  Ibund  out  by  his  late 
friend  Dr.  Milner,  the  learned  and  scientific  President  of 
Queer's  College,  Cambridge. 

^^  I  expected  that  you  would  allude  to  that  exhibition,'' 
said  Mr.  Seymour ;  '^  and  as  I  was  anxious  to  provide  my 
young  pupils  with  some  new  amusement,  as  a  reward  for 
their  industry,  I  have  directed  Tom  Plank  to  construct 
the  necessary  apparatus  for  exhibiting  and  explaining  the 
deception.*' 

Upon  inquiry,  Mr.  Seymour  found,  as  he  had  anticipated, 
that  the  necessary  apparatus  for  the  experiment  of  the 
'^  Invisible  Girl "  had  been  duly  arranged,  and  that  Tom 
Plank  was  in  attendance  to  afibrd  any  assistance  which 
might  be  farther  required.  We  shall  proceed  to  describe 
all  the  visible  mechanism,  as  it  appeared  to  the  children  on 
entering  Mr.  Seymour^s  study,  and  of  which  we  here  pre- 
sent the  reader  with  a  perspective  sketch. 
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It  consisted  of  a  woodeii  frame,  ui)t  v«rj  unlike  a  bed- 
stead, having  four  iipriglit  imsts,  a  a  a  a,  anil  a  croas-rail  Bt 
top  and  bottom  to  strengtheo  them.  The  frame  thus  con- 
structed stood  upon  a  low  table,  and  from  the  ti^  of  each 
of  the  four  pillars  sprang  four  bent  brass  wires,  which  con- 
Terged  to  the  point  e.  From  these  wires  a  hollow  capper 
ball  was  su»:peade(l  by  ribands,  so  as  to  cut  off  all  poesibU 
'  eominunication  with  the  frame.  The  globe  was  supposed 
to  contain  tlie  invisible  bein^,  as  the  voice  apparently  pn^ 
Deeded  from  the  interior  of  it ;  and  for  this  pnrpo.se  it  wu 
equipped  with  the  mouths  of  four  trumpets,  placed  around 
it  ill  a  horizontal  direction,  and  at  right  an);les  to  eaclt 
other,  OS  shown  in  the  annexed  section,  in  which  tbt 
globe  is  represented  in  the  centre  ; 
d  d  d  d  are  the  trumpets,  and 
bbbb  the  frame  surrounding  them, 
at  the  distance  of  about  half  an 
inch  from  tlieir  mouths.  Such  as 
we  have  (le^cribed  was  the  ajtpaia- 
tuB,  which  had  been  constructed  .  ] 
under  the  direction  of  Mr.  Sey-  '-' 
monr,  who  informed  the  partjr  that,  if  any  of  them 
would  ask  a  question  of  his  little  fairy,  and  direct  the  voice 
into  (me  of  the  trumpets,  an  answer  would  immediately  be 
letnmed  from  the  ball. 

"  Let  me  interrogate  her,"  exclaimed  Louisa,  as  she  ad- 
vanced towards  the  railing.  "  Tell  me,  mysterious  bdn^, 
the  name  of  the  penon  wbo  now  addresses  you." 

"  Miss  Louisa  Seymour,"  answered  a  voice  sufficiently 
audible  to  Louisa,  and  yet  so  distant  and  feeble,  that  it 
i^peared  as  if  coming  from  a  very  diminuttve  being,  and 
thus  heightened  the  deception. 

"  Now,  Vicar,  it  is  your  turn,"  said  Mr.  Seymour. 

"  Well,  then,  I  will  try  whether  I  caimot  puzzle  your 
Delphic  lady;"  and  accordingly,  applying  his  mouth  to  the 
tnunpet,  Mr.  Twsddleton  demaoded  an  vatet^icXaloEta.  «\ 
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the  following  charade : — "  My  Firtt  makes  my  Second^ 
and  fiuicies  he  is  my  Whole  f  " 

<<  What  is  her  answer?  "  anxiously  inquired  the  party. 

<<As  prompt  as  it  is  correct.  She-  tells  me  it  is 
Patriot." 

'^  Let  Miss  Yillers  advance :  she  has  so  lately  distin- 
guished herself  by  her  beautiM  enigma,  that  I  have  no 
doubt  she  will  now  favour  us  with  one  that  will  try  the 
skill  of  the  Oracle,  and  delight  us  with  its  composition," 
said  Mrs.  Seymour. 

^^  After  that  very  pretty  speech,  it  would  be  affectation 
on  my  part  to  refuse ;  but  you  really,  my  dear  Mrs.  Sey- 
mour, place  too  great  a  value  upon  my  humble  efforts." 
Miss  Yillers,  accordingly,  slowly  and  distinctly  enunciated 
the  following  lines  in  the  ear  of  the  trumpet : — 

<<  My  First 's  a  conveyance  that 's  oft  on  the  stand, 
And  yet  none  more  private  careers  in  the  land ; 
Nor  wheels,  nor  e*en  horses,  are  for  it  e*er  needed. 
And  still  by  five  couriers  'tis  ever  preceded. 
So  quick  has  it  moved  that,  in  England  on  Sunday, 
It 's  been  found  in  the  midst  of  Morocco  on  Monday. 
When  by  rough  work  and  wearing  'tis  no  longer  sound, 
By  applying  my  Second  a  cure  has  been  found. 
My  Whole  is  a  terror  to  all  who  may  travel ; 
So  pray,  gentle  lady,  this  riddle  unravel." 

"  Who  can  make  it  out  ?  "  asked  Tom. 

"  Have  patience  for  the  response,"  said  the  vicar. 

**  She  tells  me  she  requires  time,*'  observed  Miss  Yillers. 

'*  Yery  well :  lend  your  ear,  and  let  us  know  when  the 
inspiration  comes  upon  her." 

''  She  now  rings  a  bell  to  announce,  I  suppose,  that  she  is 
ready  with  her  answer.     Yes ;  here  it  is  :"— 

**  To  unravel  your  riddle  I  quickly  essayM, 
With  what  skill  you  will  presently  learn : 
That  is,  if  my  answer,  in  riddle  convey*d, 
Is  by  you.  \m.d,eis\Ao^  m  \\&  Voxik.. 
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Enow,  than,  that  your  FlKHT  is  lively  Had  gny, 

Though  of  fuod  it  uerer  con  Uste, 
And  8till  it  for  ever  is  picking  away, 

Eimpt  when  it  irovels  in  haste. 
Alt  w«t  is  its  horror,  so  tender  its  frame. 

And  yet  at  a  spring  it  will  jump. 

To  keep  dry  it  will  fly  to  a  pump ! 
When  tender,  or  tir'd,  bow  refreah'd  by  green  grass ! 

As  it  wanders  Ihron^h  meadow  or  lawn, 
Yet  it  IB  not  a  hora^  a  cow,  or  an  ass. 

For  it  hales  ev'ry  ap*ciea  of  corn. 
Of  your  Second,  mj  friend,  1  'tb  a  alory  ia  store, 

That  perhaps  may  gire  you  a  shock. 
Fori  fonnd  it  attach'dto  Newgate's  dark  door 

The  moment  I  wrench'ii  offita  lock. 
Id  the  cell  thus  eipos'd  I  most  anxiously  look'd. 

Ami  saw,  with  the  eye  of  a  mole, 
A  wretch  there  iromur'd,  and  for  punishment  bnoli'd. 

And  in  hicn  I  diacoTor'd  yonr  Wkoue." 

"  Now  then,  who  b  prepared  to  interpret  the  Sibyl's 
answer?"  asked  the  vicar. 

"  I  believe  I  can  guess  its  meaning,"  answered  Mr. 
Seymour.  And  well  he  might,  for  he  had  concocted  the 
whole  a&ir  in  concert  with  Miss  Villers. 

After  much  questioning  and  puzzling,  as  usually  hap- 
pens upCD  such  occasions,  Mrs.  Seymour  declared  the 
mysterious  word  to  be  Footpad  :  and  she  was  right,  and 
the  rest  of  the  party  concurred  in  that  decision  ;  although 
there  was  one  point  that  Tom  did  not  comprehend,  and 
that  was  how  the  Secotid  could  be  "  found  on  Kewgate's 
dark  door." 

"  Why,  my  dear  boy,"  said  the  vicar,  "  even  dull  as 
I  usually  am  upon  these  occasions,  I  very  readily  solved 
that  mystery.  Did  he  not  find  a  Poi/lock  upon  '  NeW' 
ffot^t  dark  door  ? '  and  by  taking  off  the  lock,  leave  his 
'  second,'  Pad  ? " 

The  charade  baring  been  thus  esplajned  to  t\iK  sa.*a&W.- 
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tion  of  the  whole  party,  the  next  question  which  engaged 
their  attention  W9a  the  construction  of  the  apparatus,  hy 
which  the  voice  wsa  so  mysteriously  conveyed  to  the  ear. 

Tom  examined  the  ball,  the  trumpets,  and  the  frame- 
work ;  but  he  was  unable  to  discover  any  clew  by  which  he 
could  unravel  the  mystery.  At  length  Mr.  Seymour  pro- 
ceeded to  the  explanation.  He  told  them  that  the  mechanism 
owed  its  effects  to  the  combined  operation  of  two  principles 
with  which  they  were  already  acquainted ;  the  concentra- 
tion and  conveyance  of  sound  by  means  of  a  speaking-pipe, 
and  its  reflection  from  an  appropriate  surface  so  as  to 
change  its  apparent  direction,  by  producing  an  artificial 
echo.  He  then  showed  them  the  pipe  which  was  con- 
cealed in  one  of  the  legs  of  the  frame,  and  explained  in 
what  manner  the  voice  of  Tom  Plank,  who  had  been  stap 
tioned  in  an  adjoining  room,  was  conveyed  to  the  mouth  of 
the  trumpet,  and  thence  reflected  to  the  ear  of  the  ob- 
server. By  means  of  the  annexed  section,  we  shall  hope  to 
render  this  subject  as  intelligible  to  our  readers,  as  did  Mr. 
Seymour  to  his  little  pupils. 


b  h  represent  two  of  the  legs  of  the  frame,  one  of  which,  as 
well  as  half  the  rail,  is  made  into  a  tube,  the  end  of  which 
opens  immediately  opposite  to  the  centre  of  the  trumpet 
This  hole  is  very  small,  and  concealed  by  mouldings ;  the 
other  end  communicates  by  a  tin  pipe,  p  jp,  which  passes  in 
a  concealed  magnet  sAoxi^  l^ieAoKst  ^l  V2[^  tokxh^  into  an 
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adjoining  closet,  where  the  confederate  is  concealed.  It  is 
evident  that  any  sound,  directed  into  the  mouth  of  the 
trumpet,  will  be  immediately  reflected  back  to  the  orifice 
of  the  tube,  and  distinctly  heard  by  a  person  who  places 
his  ear  to  the  mouth  of  the  funnel  m ;  while  the  answer 
returned  by  him,  travelling  along  the  tin  funnel,  p  p,  will 
issue  from  its  concealed  orifice,  and  striking  upon  the  con- 
cave sur&Lce  of  the  trumpet,  be  returned  to  the  ear  as  an 
echo,  and  thus  appear  as  if  it  had  proceeded  from  the  inte- 
rior of  the  ball. 

The  vicar  observed,  that  this  deception  of  the  IfwUibU 
Girly  which  had  formerly  created  so  much  interest,  was 
little  more  than  the  revival  of  the  old  and  well-known 
mechanism  of  the  speaking  bttst,  which  consisted  of  a  tube, 
from  the  mouth  of  a  bust,  leading  to  a  confederate  in  an 
adjoining  room,  and  of  another  tube  to  the  same  place, 
ending  in  the  ear  of  the  figure ;  by  the  latter  of  which  a 
sound  whispered  in  the  ear  of  the  bust  was  inmiediately 
carried  to  the  confederate,  who  instantly  returned  an  answer 
by  the  other  tube,  ending  in  the  mouth  of  the  figure,  which 
therefore  appeared  to  utter  it.  "  The  Invisible  Girl,**  conti- 
nued the  vicar,  "  evidently  only  differs  from  that  contrivance 
in  this  single  circumstance,  that  an  artificial  echo  is  pro- 
duced by  means  of  the  trumpet,  and  thus  the  sound  no 
longer  appears  to  proceed  in  its  original  direction." 

"  Your  remark  is  perfectly  correct,  my  dear  vicar,"  said 
Mr.  Seymour. 

Tom  Plank,  with  an  air  of  self-satisfaction,  at  this  mo- 
ment emerged  from  his  retreat,  and  inquired  whether  his 
performance  had  met  with  the  approbation  of  the  company. 

"Gentlemen,"  said  Tom  Plank,  "as  I  am  now  fully 
satisfied  that  any  plan  of  propelling  live  and  dead  luggage 
through  funnels  can  never  succeed,  I  propose  to  employ 
tubes  for  conveying  sounds  to  a  great  distance,  so  as  to  do 
away  with  the  use  of  telegraphs." 

"  Why  that  plan  13  more  practicable,  but  leas  iio\e\. 
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than  the  one  you  have  just  abandoned/'  answered  Mr.  Sq^^fl 
mour.  "  At  the  latter  end  of  the  last  century,  a  mandH 
the  name  of  Gautier  conceived  a  method  of  transmittii^l 
articulate  sounds  to  an  immense  distance.  He  propoMlH 
the  construction  of  horizontal  tunnels  that  should  widiiH 
at  their  extremities,  by  means  of  which  the  ticking  of  wK 
watch  might  be  heard  more  distinctly  at  the  distance  wM 
two  hundred  feet  than  when  placed  close  to  the  ear.  !■ 
think  he  calculated  that  a  succession  of  such  tunnels  wodlfl 
transmit  a  verbal  message  nine  hundred  miles  in  an  hour*  ■ 
(53)  I 

«'  Only  think  of  that  I "  ejaculated  Tom  Plank ;  ^to  I 
make  a  communication  from  London  to  Edinburgh  in  aboit  % 
twenty-five  minutes ! "  ] 

*'  True,  my  friend ;  but  what  would  you  say,  were  I  tt  1 
suggest  a  method  of  communicating  information  to  anydii*  1 
tance  without  the  loss  even  of  a  single  second  of  time  ?*  (54)  i 

"  There  now ! "  cried  the  vicar,  "  you  have  supplied 
Tom  Plank  with  some  fresh  barm  to  set  his  brains 
working." 

'^  He  is  an  inde&tigable  fellow,  I  must  allow,^  said  Mr. 
Seymour. 

After  this  discourse  the  vicar  rose  from  his  seat,  and 
on  walking  across  the  room,  the  creaking  of  his  shoes 
excited  the  attention  of  Mr.  Seymour,  who,  with  his  ac- 
customed gaiety,  observed,  that  '^  the  vicar  had  music 
in  his  sole." 

'*  Mr.  Seymour !  "  exclaimed  Mr.  Twaddleton,  with  a 
look  which  we  should  in  vain  endeavour  to  describe,  "  the 
infirmity  of  my  shoes,  crepitus  crepidce,  is  at  all  events 
sanctioned  by  high  antiquity ;  for  we  are  told  by  Philo- 
stratus,  in  his  Epistles,  that  Vulcan,  being  jealous  of 
Venus,  made  her  creaking  shoes,  in  order  that  he  might 
hear  whenever  she  stirred." 

So  ludicrous  an  appeal  to  antiquity  would  have  over- 
come Heraclitus  \i\m&e\{  *,  no  ^ond^t  tAi^en.  that  ^e  whole 
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nty  enjoyed  a  liearty  laugh  at  the  worthy  vicar's  ex- 

ense. 

«*Well,  Mr.  Twaddleton,  if,  as  you  say,  I  have  brought 
ovn  philosophy  to  account  for  the  most  fiuniliar  occur- 
eoces.  it  is  but  just  that  I  should  return  the  complimeDt, 
ij  declaring  that  you  are  equally  prepared  to  throw  a 
jaasical  interest  around  the  humblest  as  well  as  the  most 
iignified  subject,  a  capiie  usque  ad  cdUem^*  observed  Mr. 
Beymour. 

*^  Now,  Tom^  as  you  have  so  lately  been  instructed  in 
the  different  sources  of  sound,  do  tell  your  good  friend,  the 
vicar,  the  cause  of  the  creaking  of  his  shoes,**  said  his  hiita, 

"  The  dryness  of  the  leather,  I  suppose,"  answered  the 
young  philosopher. 

^'A  certain  state  of  dryness  is  certainly  a  necesMfj 
condition,  or  else  the  cohesion  between  the  inner  and  outer 
sole  would  exclude  the  air.  Correctly  speaking,  the 
creaking  depends  upon  the  sudden  compression  of  the  air 
Contained  between  the  two  surfaces  of  leather ;  jiut  m  % 
sound  is  produced  by  the  clapping  of  the  han^k  by  Xtttt 
air  thus  set  in  vibration.  Shoes  with  single  sol^.  t^»^<5^ 
fore,  never  creak,  and  by  interposing  a  piece  r/f  <>*-^ij| 
)etween  the  two  soles,  you  will  so  far  ensure  th^  tfff^tsun 
)f  their  surfaces  as  to  obviate  the  sound." 

"  That  is  at  all  events  a  piece  of  practical  p^»ii//y,v(*r 
vorth  knowing;  and  I  shall  accordin^Iv  ir.^rru*?.  wf 
)perator,  Jerry  Styles,  upon  this  point/'  <f/¥in^,  v^  x/^ar. 

''  So  you  see,  my  dear  sir,  I  am  nr^  Im^  <*-.*->»nuwi»r. 
ilthough  I  have  never  yet  made  a  »ho#i:.'' 

"  To  be  bure— to  be  sure,*'  exfMmefi  XtJt  ig^xf  '■<■  V 
IS  Horace  has  ii — 

**  * sapiens  (rr«ipi.ias  \\t,\  -vov-^ani 

Nee  soltiaa  rV/lt :  v^s.t  ^jcc:.^  ^.  wn.^t  *    - 

•  ^  For  thwigh  the  wise  iwr  ih«vn  mt  ^l.^r^-tn  tuw^ 
He 's  jetMikJIAI  »baimutk«r  hy  ^r^Ui. ' 
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"  You  never  made  a  happier  quotalion,"  exclaimed  Mr. 

"  I  have  only  one  other  remark  to  make,"  continued  he, 
"  which  tlie  consideration  of  this  subject  has  very  naturally 
suggested — that  the  various  strange  sounds,  which  have 
troni  time  to  time  alarmed  the  superstitious,  may  be  readily 
esplained  upon  the  simple  principles  we  have  been  dis- 
cussing. I  well  remember  a  whole  family  having'  been 
thrown  into  a  state  of  terror,  by  a  mysterious  sound  which 
n^ularly  recurred  every  evening ;  when  it  was  at  length 
discovered  to  arise  from  the  crawling  of  snaila  over  the 
window ;  their  slimy  surfaces,  as  they  moved  along,  pro- 
duced a  friction,  which  occasioned  a  vibration  of  the  glass." 

"And  I  never  recall  to  my  recollectiou,  without  some 
dflgree  of  terror,"  nid  the  vicar,  "  the  night  I  passed  in  an 
old  oaken  chamber  which  bad  the  reputation  of  being* 
hannted.  A  bright  fire  cheerfully  blazed  in  the  gnie 
as  I  entered  the  apartment,  and  casting  its  ruddy  li^t 
around,  in  some  measure  dissipated  the  prejudice  which 
had  been  raised  to  the  disparagement  of  my  dormitory ; 
but  awaking  in  the  n^ht,  my  fire  was  out,  and  a  suc- 
cession of  the  most  extraordinary  noises  I  ever  heard 
assailed  me." 

"  All  which  are  easily  explicable,"  said  Mr.  Seymour. 
"  The  old  oaken  materials  were  expanded  by  the  heat  of 
your  fire,  and  on  the  apartment  cooling,  they  again  con< 
tracted,  and  gave  origin  to  all  the  sounds  you  describe." 

"  How  unsparingly  does  science  clip  the  wings  of  imagi- 
nation !  "  observed  Miss  Villers. 

"  Reverting  to  the  subject  of  shoe-making,"  said  Mr. 
Seymour,  "  let  me  ask  the  vicar,  whether  he  remembers  the 
receipt  of  Orator  Henley,  for  making  a  pair  iti  a  few 
minutes." 

"  I  remember  it  well;  he  collected  a  number  of  shoemakeis 
by  promising  to  impart  his  great  secret  to  them  ;  and  this 
wonderM  abridgtneatof  ^mftKa&\»!iAur  was  exhibited  to 
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hiB  gaping  aaditors  by  cutting  off  the  tops  of  a  ready  made 
pair  of  boots !" 

'<  I  think,"  said  Mr.  Seymour,  '^  when  Tom  has  solved 
the  enigma  I  am  about  to  propose,  you  will  allow  that,  as  a 
paradoxical  shoe-maker,  I  have  fidrly  beaten  the  Orator 
out  of  the  field." 


**  A  shoemaker  once  made  shoes  withoot  leather, 
With  all  the  four  elements  joined  together; 
There  were  Fire  and  Wateb,  and  Earth  too,  and  Air, 
And  most  of  his  customers  wanted  two  pair." 
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CHAPTER    XXI. 

^H  WHICH   THE    REAOEIL   H 


E  FAHTOCOrai,— 


9   NED  HOfSIKat  D 
B  DISPUTED  aucn  CITNNINO  AND   HOHOUK,  AND  IB  ES 

18  PBOPOSED  oona  ehtbbtain- 


Foa   some  time  had  Major  Snapwel)  been  occupied  in 
making  arrangemeaU  foi  an  e4«D,<L,^hu:h  h«  hailed  not 
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only  as  the  accomplishment  of  his  most  ardent  wishes,  but 
as  the  guarantee  of  his  future  happiness.     We  did   not 
think  it  right  to  unpart  this  secret  to  our  readers,  until  the 
period  should  arrive  when,  in  conformity  with  the  usage  of 
the  world,  the  subject  might  be  referred  to  without  reserve 
or  impropriety.     To  such  a  period  has  our  history  arrived, 
and  we  shall  therefore  at  once  communicate  the  whole 
story,  by  relating  the  substance  of  a  conversation  which 
took  place  between  Major  Snapwell  and  the  vicar,  in  the 
presence  of  Mr.  and  Mrs.  Seymour,  in  the  library  of  Over- 
ton Lodge. 

^^  Your  hand,  my  dearest  friend  !  your  hand,  and  with 
it  the  congratulations  of  your  heart,"  exclaimed  the  major, 
as  he  approached  Mr.  Twaddleton ;  **  our  friends  here," 
added  he,  as  he  bowed  to  Mr.  and  Mrs.  Seymour,  '^  are 
already  acquainted  with  the  proposed  union  between  my 
worthy  nephew,  Henry  Beecham,  and  the  charming  Isa- 
bella Yillers  ;  and  may  Heaven  shed  the  dew  of  its  blessing 
upon  them ! " 
"Amen,"  ejaculated  the  vicar. 

"  Well,  sir,  I  am  most  anxious  that  the  ceremony  should 
take  place  at  Overton,  and  that  you  should  officiate  upon 
the  occasion." 

"Most  cheerfully  shall  I  comply  with  your  request; 
^eonmdno  jungam  stabiliy'  as  the  immortal  poet  has  it," 
was  the  vicar's  reply. 

"  I  have  also  to  inform  you,"  continued  the  major,  **  that 
it  is  my  wish  to  diffuse  a  portion  of  that  delight,  which  this 
event  will  impart  to  me,  over  the  neighbourhood  in  which  I 
shall  probably  pass  the  days  that  may  be  yet  spared  to 
me;  listen,  therefore,  to  the  scheme  which  I  have  devised 
for  carrying  this  into  effect.  I  design  to  give  a  public 
entertainment,  upon  a  plan  as  novel  as  its  scale  shall  be 
extensive;  it  shall  not  be  a  mere  blaze  of  the  spirits, 
but  the  recreation  of  the  mind,  and  the  jubilee  of  reason." 
"  An  entertainment !  "  muttered  the  vicar,  whose  coun- 
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tamnoe  afforded  anything  but  eoooungemeiit  to  8ach  a 
scheme. 

'^  Ajj  vicar;  an  entertainment  which  shall  be  ocmdiicted 
with  every  regard  to  ancient  usage  and  classical  correct- 
ness," said  the  nuyor,  as  he  cast  a  sly  glance  at  Mr.  Sey- 
mour. 

The  countenance  of  the  vicar  brightened;  and  he  b^;ged 
his  worthy  frigid  to  be  more  explicit,  and  to  state  the 
nature  of  his  intended  i^te. 

<'  I  have  just  told  you  that  this  boy  of  mine  is  shortly 
to  conduct  Miss  Villers  to  the  temple  of  Hymen ;  I  would 
seize  that  happy  occasion  for  giving  a  nnal  £lte,  in  my 
park,  to  the  inhabitants  of  Overton  and  its  neighbourhood ; 
and,  as  there  are  no  less  than  three  events  which  I  am 
anxious  to  celebrate,  I  propose  that  this  same  £lte  shall  be 
continued  through  three  successive  days.  On  the  first 
shall  be  commemorated  the  providential  escape  of  my 
nephew  from  shipwreck ;  on  the  second,  his  marriage ; 
and  on  the  third,  my  purchase  and  occupation  of  Osterley 
Park — What  think  you  of  my  plan  ?  " 

'^  Why,  truly,  that  it  would  admit  of  much  appropriate 
pageantry,  and  be  countenanced  by  classical  authority :  Au- 
gustus triumphed  three  days,  for  the  purpose  of  comme- 
morating three  great  events;  the  first  of  which  was  the 
defeat  of  the  Paunonians  and  Dalmatii ;  the  second,  the 
battle  of  Actium  ;  and  the  third,  the  reduction  of  Egypt. 
Then,  again,  we  have  the  Ludi  Magni  of  the  Romans,  and 
the  solemn  Athenian  feast,  ApaturiOy  which  lasted  during 
three  days  ;  and,  above  all,  the  Secular  games,  which  were 
continued  through  the  same  period.  In  the  fe^ce  of  such 
authorities,  it  would  ill  become  the  classical  scholar  to 
offer  any  objection ;  although,  as  vicar  of  the  parish,  I 
cannot  conscientiously  close  my  ^es  against  the  evils  which 
might  possibly  arise  from  such  protracted  revelry.  I  would 
therefore,  with  submission,  propose  that  the  three  events 
to  which  you  allude,  t\ie  m^tVaao^  ^^  nrhich  I  oiost  fully 
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appreciate,  shotild  be  celdMnted  by  three  dstiiict  ftstivab 

on  one  and  tlie  same  day." 

The  major  saw  plainly  that  the  vicar  might  be  made  to 
approve  of,  or  to  di^ent  fiom  any  pko,  by  the  desterotu 
use  of  classical  authority  ;  he  tberefme.determiaed  to  nse 
it,  as  he  had  so  successfully  done  on  ibrmw  oceanooB,  as  a 
talisman  for  the  accomplishment  of  hi*  purpose. 

"  I  like  your  proposiiion/'  observed  the  mtyor,  "  but 
I  greatly  fear  that  you  will  not  be  able  to  support  it  by  any 
classical  authority;  and,  remember,  I  must  have  every 
thing  conducted  in  the  strictest  accordance  with  ancient 

"  Your  intention  commands  my  profound  respect,"  an- 
swered the  vicar,  "  and  I  will  not  lose  any  time  in  search- 
ing the  writings  of  Lipsius  for  a  precedent,  an  aathor  who 
has  collected  fifteen  laws  of  the  Roman  entertainmeDts  ;  or 
perhaps,  the  Fandects  of  Franciacw  Hodius,  who  has  so 
ably  treated  of  nuptial  ceremonies,  wiU  fumidi  the  desired 
information ;  but  no  matter,  a  precedent  must  be  found, 
and  I  will  produce  it." 

Mr.  Seymour  here  interrupted  the  conversation  by  in- 
(]uiring  of  the  major  the  plan  of  those  amusements  which 
he  proposed  to  provide. 

"  My  plan  is  to  convert  the  elm-meadow  at  Osterley 
Faric  into  a  feir,"  said  the  major,  "  wherein  every  kind  of 
amusement  that  I  can  command  shall  be  exhibited — tum- 
biers— rope-dancers,— conjurers — fire-eaters,  and,  in  short, 
the  whole  merry  train  of  Comus  shall  be  pressed  into  our. 
service ;  and,  in  spite  of  the  Peace  Congress,  who  have 
denounced  Punch  as  the  embodied  spirit  of  pugnacity,  I 
will  never  discard  the  old  friend  of  my  youth ;  he  shall 
certainly  be  engaged  to  display  hie  hereditary  wit  and  mimic 
drolleries  ;  and  although  as  a  needy  v^abond  he  is  at  length 
doomed,  by  an  ungrateful  public,  to  roam  about  the  world, 
like  a  snail,  with  his  house  on  his  back,  let  us  not  forget 
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that  the  time  was  when,  like  Homer,  cities  contended  for 
his  birth."* 

^'  I  hope  you  will  also  engage  the  ^  F'antoccini  *  or 
'  Marionettes^  "t  said  Louisa. 

'^  Undoubtedly ;  the '  machintB  gesiiculante^  have  a  clas- 
sical claim  to  our  r^;ard,  not  only  as  having  suggested  to 
Goethe  the  notion  of  his  immortal  Faust,  but  as  bdng 
honourably  associated  with  the  poetical  muse  of  Addison, 
and  the  dramatic  reminiscences  of  B^i  Jonson." 

Mrs.  Seymour  here  interposed,  and  begged  to  renund 
her  friends  that  we  were  also  indebted  to  the  Fantoccini  fi>r 
one  of  Haydn's  musical  inspirations. 

'^  Nor  will  I  withhold  an  oSSsnog,'*  said  her  husband : 
'^  who  does  not  remember  with  delight  the  inimitable  scene 
of  the  Puppet  Player  in  Don  Quixote,  in  which  the 
Knight  makes  so  merciless  an  attack  upon  the  mimic  repre- 
sentatives of  the  Moors  in  defence  of  Don  Gayferos  and  the 
fair  Melisendra  ?  ** 

This  point  having  been  settled,  the  major  proceeded :  <^  I 
will  also  provide  platforms  for  those  who  may  be  disposed 
to  weave  the  mazy  dance,  orchestras  for  music,  and  oma* 
mented  tents  for  refreshments.  And  I  shall  certainly  call 
upon  the  vicar,"  added  the  major  with  an  arch  smile,  ^'  to 
open  the  ball  with  the  bride.*' 

''  Ay,  my  dear  major,  had  I  numbered  a  few  olympiads 
less,  I  should  indeed  have  felt  flattered  by  so  marked  a 
distinction ;  but  my  age,  my  age,"  murmured  Mr.  Twad- 
dleton. 

*  By  many  he  has  been  considered  of  French  origin ;  but  Naples 
would  appear  to  have  the  best  claim  to  the  honour. 

t  Marionette,  the  French  word  for  puppet,  originally  apfdied  to 
the  Virgin  Mary,  who  appeared  in  a  sort  of  miracle  play ;  but  the 
term,  like  many  others  of  the  same  kind,  has  lost  its  ezdusiye 
application.  The  earliest  puppet  was  certainly  the  Dolls  bat  it  has 
been  questioned  whether  it  was  the  emblem  of  precocious  m«iendty, 
or  a  symbol  of  religious  veneration  {Penates),  JHd  it  spring  fh>m 
the  hearth  or  the  altar  ?  The  word  Doll  would  seem  to  be  a  corrup- 
tion of  Idol, 
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'^  Nonsense !  find  some  classical  autiiority  to  sanction  my 
proposal." 

^'  Your  suggestion  merits  attention ;  let  me  consider — 
Lucian — What  says  Lucian  tie  SaUationef  No,  stop, 
I  have  it !  Socrates  learned  to  dance  very  late  in  life  ; 
and  Cato,  notwithstanding  his  severity  of  manners,  dis- 
dained not,  at  the  age  of  sixty,  to  practise  it.  I  will  there- 
fore, under  such  auspices,  comply  with  your  request,  and 
lead  the  bride  down  the  first  dance." 

The  major  expressed  his  delight  at  the  concession  of  his 
dassical  friend,  and  proceeded. 

*'  I  also  propose  that  a  number  of  Lilliputian  ships  shall 
perform  their  various  evolutions  on  the  canal,  and  ulti- 
mately engage  in  mimic  war — such  cannonading !  such 
explosions ! " 

^'  How  charming  I  how  very  delightful  and  interesting  ! " 
exclaimed  Louisa  and  Fanny ;  '^  but  pray,  papa,  do  allow 
Tom  to  leave  school,  in  order  that  he  may  witness  all  these 
amusements,  or  instead  of  pleasure  we  shall  derive  from 
them  nothing  but  regret." 

"  Fear  not,  my  dear  little  friends,"  exclaimed  the  major ; 
'^I  shall  insist  upon  that  as  a  condition,  and  I  am  sure 
my  request  will  be  very  cheerfully  granted." 

"  Most  certainly,"  said  the  fiither ;   "  indeed  I  shall  be 
anxious  to  embrace  so  favourable  an  opportunity  of  explain- 
ing to  my  children  the  various  tricks  they  will  witness, 
and  the  machinery  by  which  the  deceptions  will  be  accom- 
plished ;  thus  shall  I  convert  what,  to  the  common  eye, 
will  appear  as  a  scene  of  idle  revelry,  into  a  school  of  phi- 
losophy, and,  in  accordance  with  my  favourite  scheme,  turn 
sport  into  science ;   and  I  shall,  moreover,  hope,  by  such 
means,  to  guard  the  rising  generation  against  that  infatuated 
credulity  which  is  the  bane  and  disgrace  of  the  present 
age: — ^I  allude  to  ' mesmeric*  dn^.  other  such  similar  decep- 
tions, as  ^  electro-biology^*  which,  under  the  assumption  of 
adence,  although  opposed  to  its  very  first  principles,  dis- 
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honour  the  hallowed  shrine  of  Trath,  and  eonvwt  its  temple 
into  a  booth  for  the  juggler/* 

^^  I  quite  agree  with  you/'  said  the  vicar  |  **  there  is 
no  surer  method  of  dissipating  the  iUusioQs  of  the  '  WiU' 
o*'4h*'  Wisp  than  by  carrying  a  light  in  our  hand/' 

**  Upon  my  word,  Mr.  Se3rmour9  you  are  a.  perfect 
alohymist,  and^extract  gold  from  everything  you  touch ; 
you  have  already  derived  scientific  information  fitHn  the 
most  miscellaneous  and  trifling  amusonents,  and  will,  no 
doubt,  upon  the  present  occasion,  convert  our  very  pies 
and  puddings  into  instruments  of  instruction ;  thus  veri- 
fying the  old  adage,  ^  that  there  is  reason  in  roasting  an 
egg,'  '*  said  the  major. 

'<  By  the  by,  are  you  aware  of  the  philosophy  which 
suggested  that  adage  ?"  asked  the  vicar;  ^^  if  not,  I  will 
tell  you.  You  must  know  th^i  that  in  the  large  end  of  the 
egg  there  is  a  little  air-bag  termed  the  follicuius  a^risy  and 
which  is  designed  for  furnishing  a  supply  of  air  to  the 
growing  chick  ;  now  if  an  egg  be  suddenly  exposed  to  the 
temperature  of  hot  embers,  this  air  will  be  so  violently 
expanded  as  to  burst  the  shell,  and  scatter  its  contents ;  to 
prevent  such  an  accident  the  provident  housewife  pricks  the 
blunt  end  of  the  shell  with  a  pin,  in  order  to  allow  the 
expanded  air  to  escape  more  gradually,  so  that  there  is  rea- 
son, or  philosophy,  in  the  roasting  an  egg" 

^*  Very  good ;  I  like  your  explanation ;  if  not  true,  it 
has  at  least  the  merit  of  being  ingenious,  and,  I  will  add, 
far  more  plausible  than  many  of  our  recognised  deriva- 
tions," observed  the  major. 

'^  Well,  but,  papa,  we  have  interrupted  the  major  in  his 
delightful  description :  he  had  not  concluded  the  account 
of  his  proposed  f^te,"  said  Louisa. 

"  Pray  go  on,"  cried  Fanny ;  "  let  me  see,  where  did 
you  leave  off?  Oh,  I  remember,  you  were  interrupted  in  a 
temporary  tent,  which  I  hope  you  intend  to  decorate  with 
garlands." 
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"  Leave  aJl  ihat  to  the  vicar,  youiig  lady !  he  will,  no 
doubt,  display  his  classical  taste  in  the  emblematic  ap- 
pointments." 

"  I  shall  termiiiaCe  the  festivities  of  the  day  by  a  ^^nd 
display  of  fireworks,"  continued  the  major,  "  and  which 
will  necessarily  fall  under  my  own  more  immediate  direc- 
tion.    In  all  other  matters  I  trust  the  vicar  will  allow  me 
to  proclaim  him  as  master  of  the  revels ;  for  he  is,  as  we 
all  acknowledge,  deeply  versed  in  ancient   customs,   and 
I     I  am  especially  anxious    that    every  department  should 
j    be  conducted    with   the   utmost  classical   taste  and  cor* 
r     recti!  ess." 

"  I  willingly  accept  the  office,''  said  Mr.  Twaddleton 
with  a  gracious  smile,  "  since  there  is  ample  authority  for 
my  acquiescence.  The  Bomans  usually  appointed  a  person, 
whom  they  styled  king,  and  held  responsible  for  the  cor- 
rectness  of  their  entertainments.  I  accept  it  also  on  a 
different  ground,  that  my  presence  may  ciieck  the  undue 
enthusiasm  of  the  populace,  and  restrain  the  hilarity  of  the 
evening  within  the  boundary  of  decorum." 

"  If,  in  the  arrangement  of  your  banquet,  my  assistance 
can  be  useful,  pray  command  my  services,"  said  Mrs. 
Seymour. 

"  Believe  me  sincere,  my  dear  madam,  when  I  say  that 
the  kind  manner  in  which  you  have  received  my  plan,  and 
now  ao  kindly  offer  to  promote  itii  execution,  afibrds  me  the 
highwt  gratification.  If  I  decline  your  services,  it  will  be 
fexn  an  unwilling^ness  to  usurp  the  sovereignty  of  our 
master  of  the  ceremonies,"  replied  the  major. 

"Not  at  all,  not  at  all,"  hastily  exclaimed  the  vicar i 
"do  youexpectme  to  dischai^at  once  the  offices  otOofn' 
fir,  LardreniuS'MagKier  Coquorum  and  Pr<egu3t<Uori 
X  caouot  undertake  to  descend  into  the  lower  rt^ons,  to 
bold  ctmverse  with  your  ancient  Sibyl,  the  cook ;  nor 
can  I  mippoue  that  you  would  require  me  to  marshal  tha 
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'^  Have  I  not  declared  that  every  part  of  my  entertain- 
ment  shall  be  strictly  classical ;  and  ought  not  each  dish 
to  convey  some  moral  device,  some  allegorical  design? 
are  we  to  feed  with  as  little  discrimination  as  the  dogs 
that  devoured  the  sacred  Apis  ?"  said  the  migor. 

The  knowledge  which  the  reader  must  have  already 
odllected  of  Mr.  Twaddleton's  character  will  have  aatiified 
him  that,  in  every  action  of  his  life,  he  was  more  or  hrn 
influenced  by  the  spell  of  ancient  authority ;  but  we  doubt 
whether  he  may  not  yet  have  to  learn  the  extent  to  which 
the  learned  gentleman  carried  this  enthusiann.    We  shall 
accordingly  beg  to  state  a  few  instances,  which  will  serve 
to  enlighten  him  still  farther  upon  this  striking  point  in  the 
vicar's  character.    Be  it  known,  th^,  that  the  very  first 
act  which  announced  the  preferm^t  of  the  Beverend  Peter 
Twaddleton  to  the  dignity  of  Vicar  of  Overton,  was  not,  as 
some  might  suppose,  an  increased  rate  of  compensation  fer 
the  tithes ;  nor  was  it  a  rate  levied  for  the  repairs  of  the 
church ;  but  it  was  the  removal  of  the  rusty  and  rickety 
vane  from  the  spire,  which,  as  it  consisted  of  a  simple  cross 
piece  of  iron,  seemed  to  his  imagination  to  be  wriggling 
about,  without  any  indication  of  its  ancient  and  dignified 
origin.     He  therefore,  at  his  own  cost,  replaced  it  by  the 
figure  of  a  cock,  which  he  caused  to  be  duly  executed  after 
the  authentic  model  on  the  tower  of  his  late  college  chapel. 
It  will  be  remembered  that  the  crowing  of  the  cock  warned 
Peter ;  for  which  reason  the  monks  first  placed  the  image 
of  that  bird  on  their  churches,  as  an  emblem  to  call  people 
to  prayers ;  and  since  the  image  was  made  to  revolve  with 
the  wind,  it  soon  acquired  the  name  of  the  weathercock^  an 
appellation  which  is  now  generally  applied  to  every  machine 
for  indicating  the  direction  of  the  wind,  the  derivation  of 
the  word  being  entirely  lost  sight  of.     With  respect  to  the 
arrangement  of  his  table,  the  vicar  displayed  an  equal  vooe- 
ration  for  ancient  forms.     He  perpetuated  the  use  of  the 
wassail-bowl,  wVi\c\i  ^^  ^T>i?9\i\.Q\u^^  ^^x^^^axed  with  apples 
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aniJ  ale,  according-  lo  the  most  orthodox  receipt.  His 
mince-pies  at  Christrna'^  were  fabricated  with  tlie  same 
inflexible  adherence  to  ancient  authority;  he  maiiit^uimd 
that  the  introduction  of  meat  into  their  composition  was  a 
scandaloua  heresy ;  tiiat  the  choicest  production  of  the 
East  oiight  alone  to  be  admitted,  since  the  custom  waa 
originally  intended  to  allegorise  the  offerings  made  hy  the 
vise  men  who  came  from  afar  to  worship,  bringing  spices^ 
&c.  He  wa$  also  equally  critical  with  respect  to  the  shtqta 
of  thc'^e  dainty  inventions ;  he  insisted  upon  the  ancient 
fitnu,  which  he  stated  to  have  been  in  imitation  of  the 
cratch,  or  manger,  wherein  the  infant  Jesus  had  lain.  In 
the  same  spirit,  he  repudiated  the  round  plum-pudding,  and 
insisted  upon  the  ancient  form  of  the  sausage,  which  dift- 
tinguished  that  Christmas  delicacy.  His  table  wa",  with 
the  same  antiquarian  correctness,  punctually  supplied  at 
Easter  with  a  gammon  of  bacon ;  a  custom  which  would 
have  been  more  honoured  in  the  breach  tliarj  in  the  obser- 
vance, since  it  was  evidently  founded  on  the  abiiorrence 
our  forefathers  thought  proper  to  express  towards  the  Jews 
U  the  season  of  commemorating  the  resurrection.*  The 
idea  was  in  direct  opposition  to  the  liberal  sentiments  of  the 
near;  but,  being  an  ancient  custom,  he  never  ventured  to 
question  its  propriety.  In  like  manner  his  tranquillity 
would  have  been  sadly  disturbed,  had  Annette  ever  for- 
gotten the  pancakes  on  Shrove  Tuesday ;  for  he  was  deci- 
dedly of  opinion  that  it  was  a  dish  which  had  derived  its  origin 
from  the  heathen  Fomacalia,  a  festival  instituted  by 
Ifuma,'!'  in  honour  of  the  goddess  Fornax ;  and  was  intended 
to  commemorate  the  baking  of  bread  before  the  invention 
of  ovens.  Upon  the  subject  of  "  cross-bunt"  he  displayed 
great  profundity.  He  observed  that  the  word  bun  was 
derived  from  boun,  a  species  of  sacred  bread  described  by 
Hesycbins,  and  which  was  anciently  ofi^red  to  the  gods  ;  in 
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support  of  which  opinion  he  quoted  Julius  Pollux,  and 
Diogenes  Laertius ;  nor  did  he  relinquish  the  subject  until 
he  had  ably  descanted  upon  the  address  with  which  heathen 
customs  had  been,  as  it  were,  naturalized  and  perpetuated 
as  Christian  obserrances.  The  brnm^  he  would  asj, 
lost  its  idolatrous  impuritj  by  receiving  the  sign  of  the 
cross,*  just  as  Druidical  idols,  and  iionef-ereei^  by  having 
crosses  eng^ven  upon  them,  continued  to  receive  a  justifiable 
reverence,  even  as  late  as  the  seventh  century. 

In  short,  the  extent  to  which  our  excellent  but  eccentric 
vicar  was  carried  on  such  occasions,  can  scarcely  be  credited, 
except  by  those  who  are  acquainted  with  the  extravagant 
whimsies  of  a  genuine  antiquary.  We  have  never  oontem* 
plated  this  part  of  his  character  without  ccHigratulatii^  the 
rising  generation  at  Overton  on  the  circumstance  of  die 
offices  of  village  schoolmaster  and  vicar  of  the  parish  not 
having  centred  in  the  same  individual;  £>r  we  have 
not  the  shadow  of  a  doubt,  so  great  was  Mr.  Twaddleton's 
veneration  for  ancient  usages,  but  he  would  have  whipped 
up  every  child  within  his  jurisdiction,  on  the  morning  of 
Childermas-day,  or  that  of  the  Holy  Innocents,  as  we  are 
informed  was  the  ancient  custom,  ^^  in  order  that  the  memo- 
rial of  Herod's  murder  of  the  Innocents  might  stick  the 
closer.''  On  the  other  hand,  he  would  as  readily  have 
forgiven  any  offence,  had  the  little  culprit  only  cited  a  few 
lines  from  a  fiivourite  classic ;  for  often  had  he  been  heard 
to  relate,  in  terms  of  high  admiration,  the  well-known 
story  of  the  Athenian  Captives,  whose  lives  were  spared  in 
Sicily  in  consequence  of  their  being  able  to  repeat  passages 

*  No  one  can  entertain  a  greater  respect  for  the  daasical  authority 
of  the  yicar  than  the  author  of  these  pages,  but  he  humbly  sabmits 
that  the  custom  of  dividing  the  cake  into  four  parts,  quarters,  or 
quadrants,  by  two  straight  lines  drawn  through  the  centre,  ekdms  a 
much  higher  antiquity  than  that  here  assigned  to  it.  That  oakes  so 
divided  were  called  Qtuxdrce  we  have  the  authority  of  Virgil,  which 
Mr,  Twaddleton  would  "be  t3;ie\«a\.\A  ^eation — 

«( .._..  YaAnUa  ti«q  ^Kseon  ^4[Q»&fiar— aiu^^.\W 
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from  Euripides.'  Whether,  ia  spite  of  the  cerwure  and 
remonatraDce  of  St.  Austin,  he  would  have  ventured  to 
continue  the  half-hohday  on  the  Thursday,  it  is  diificult  to 
say,  although  the  high  antiquity  of  a  custom,  originally 
estabhshed  in  honour  of  Jupiter,  would,  no  doubt,  have 
produced  its  due  influence  upon  the  antiquary's  decbion. 

One  more  anecdote,  and  we  have  done.  The  reader  will 
remember  that  to  Dr.  Doseall,  the  renowned  Esculapius  of 
Overton,  the  antiquary  had  given  the  title  of  Poli/pliemus  ; 
this  might  appear  inconsistent  with  his  known  kindness  and 
acknowledged  liberality,  and  we  therefore  feel  called  upon 
to  state  liis  justification.  "Was  it  not,"  he  asked,  "a 
notorious  custom  in  Athens  to  give  nick-names  expressive 
of  personal  peculiarities?  Do  we  not  learn  from  Aristo- 
phanes that  the  poet  Theognis,  from  the  deficient  warmth 
of  his  compositions,  went  by  the  name  of  '  Snao?'  and 
moreover,  did  not  the  Athenians,  ax  a  body,  from  their 
notorious  passion  for  news,  and  their  habit  of  swallowing 
opeu-mouthed  the  flying  rumours  of  the  day,  receive  the 
■oabriquet  of  '  Gapers,'  Just  as  the  London  inliabitants  of 
the  preeent  day  rejoice  in  that  of '  Cockney*  V  "  Doseall's 
medical  practice  was  confessedly  Mind  and  strong,  and 
hence  the  allusion  to  Polyphemus.  We  have  thought  it 
T^ht  to  relate  these  few  anecdotes,  in  order  to  vindicate 
the  propriety  of  the  major's  choice,  and  to  convince  those 
wfawn  it  may  concern,  that  a  better  qualified  master  of  the 
ceremomes  could  not  tiave  been  selected. 

After  this  explanation  we  may  return,  with  a  clear  con- 
(cieoce,  to  the  party  whom  we  had  rather  abruptly  quitted, 
and  continue  our  relation  of  the  conversation  which  fol- 
knred. 

"  So    then  you   have  determined  that  the  vicar  shall 

rapcnntoid  the  banquet,"  said  Mrs.  Seymour ;  "  there  is, 

however,  one  part  of  the  ceremony  which  I  shall  certainly 

not  feel  disposed  to  resign,  the  ordering  and  dia^an\.\mv  q1 

•  AlbtalMn  um/,  oommttiAtA  b;  ltid«s.~Plwtarck, 
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the  bridal  cakes;  the  genius  of  Gunter,  and  his  attendant 
spirits,  shall  be  invoked  to  produce  one  of  the  most  tri« 
umphant  productions  of  art." 

*^  Psha,  nonsense  I  you  surely  would  never  countenance 
that  ice-dad  demon  of  indigestion/*  said  the  vicar* 

^'  What  do  I  hear  ?  Why,  zounds,  vicar,  do  you  expect 
me  to  submit  to  such  vagaries?  what !  a  wedding  without  a 
cake  ?  it  cannot  be  tolerated.  I  suppose  I  shall  next  hear 
of  an  English  feast  without  roast  beef,"  vociferated  the 
nuyor. 

'^  Fear  not,  my  dear  major,  for  you  shall  certainly  have 
your  cake  ;  but,  in  the  name  of  all  that  is  classical,  let  it  be 
the  true  Roman  bride-cake,  made  after  the  orthodox  recept 
which  Cato  has  bequeathed  to  us  in  his  work,  ^  De  Be 
Sustica  *  (cap.  121).  You  must  be  aware,  Mr.  Seymour, 
that  the  Mustacea  of  the  Romans,  the  species  of  cake  used 
at  weddings,  consisted  of  meal,  aniseed,  cununin,  and  sundry 
other  aromatic  ingredients." 

^^  And  do  you  seriously  believe  that  any  one  of  us  will 
swallow  such  a  medicate  farrago?"  said  the  major. 

*^  The  unenlightened  may,  perhaps,  refuse  it ;  and  should 
the  children  prefer  your  modern  counterfeit,  they  might 
stand  excused,  since  classical  inspiration  rarely  descends 
upon  a  boy  until  he  has  construed  a  Greek  chorus,"  ob- 
served the  vicar. 

*'  Were  I  to  swallow  but  a  grain  of  it,*'  said  Mrs.  Sey- 
mour, "  the  services  of  Dr.  Doseall  would  be  in  speedy 
requisition." 

"  Mere  prejudice,  madam.  The  object,  I  may  say  the 
sole  intention  of  the  Mustacea,  was  actually  to  prevent  or 
remove  the  indigestion  which  might  be  occasioned  by  too 
free  an  indulgence  at  the  marriage  table ;  and  I  think  it 
must  be  acknowledged  that  this  spicy  compound  was  better 
adapted  for  such  a  purpose  than  the  modem  sweetmeat  to 
which  it  gave  origin." 
'^  With  respect  to  t\ie  roast  beef  ^  \ft  ^\Aick  the  major  has 
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just  alluded,"  continued  the  vicar,  "  I  shall  only  observe, 
that  until  the  reign  of  our  eighth  Henry,  it  does  not  appear 
to  have  taken  any  part  in  the  formation  of  our  national 
character." 

"  I  would  beg  to  inquire  to  whom  the  selection  and 
arran^ment  of  the  comic  entertainments  are  to  be  en- 
trusted ;  unless  the  major  should  have  already  found  a 
competent  person,  I  think  I  can  recommend  one  who  ia 
admirably  qualified  for  the  duties,"  said  Mr.  Seymour. 

■■'  That  is  lucky  ;  I  am  at  this  moment  in  quest  of  such 
a  director,"  said  the  major. 

"  Ned  Hopkins,  then,  who  has  for  some  time  past  taken 
np  his  abode  at  our  village  alehouse,  ia  the  very  man  you 
want ;  I  have  no  doubt  he  will  cheerfully  undertake  the 
ofKce,  and  most  satisfactorily  discharge  its  motley  duties." 

"  Good  gracious  !  Ned  Hopkins  ?"  exclaimed  the  vicar 
'  <  with  much  surprise. 

"  To  be  sure ;  and  who  better  understands  the  trim 
of  the  itinerant  sons  of  Comus  ?  was  not  his  father  a 
mountebank  doctor,  an  astroli^er,  and  a  professor  of  the 
art  of  l^erdemain  ?" 

"  Do  not  suppose  that  I  value  Ned  Hopkins  the  less  on 
that  account ;  for  I  well  know  that  the  immortal  Virgil 
was  the  son  of  a  servant,  or  assistant,  to  a  wandering  astro- 
loger, or  '  Medicus  Magus,'  as  Juvenal  has  it ;  and  that 
the  mother  of  Euripides  was  a  cabbage- woman,  for  which 
Aristophaues  so  unjustifiably  ridicules  him.  My  dislike  to 
Ned  Hopkins  arises  from  a  very  different  feeling;  I  caimot 
endure  his  coarse  jokes  and  Bacchanalian  buffoonery." 

"  Ay,"  continued  Mr.  Seymour,  "  and  his  vile  puns  and 
hackneyed  proverbs  ;  and  yet  you  must  coufess,  that,  after 
all,  he  is  a  very  clever  fellow." 

"  Clever  fellow  1  why  truly,  Satan  does  not  usually  select 
a  Ibol  as  his  ambasBador,"  observed  the  vicar. 

"  ITpcHi  my  word,  gentlemen,  this  must  needs  be  a.  ro!«& 
aronring  fellow,  and  you  have  so  &t  excited  m;]  cvixw^V^i 


S6S  PHiLOsoPHT  nr  spobt  Om^ 

as  to  make  me  desiious  of  hearing  somethii^  fiurdier  of  his 
history  and  habits,  and  of  having  the  opportunity  of  fonning 
his  acquaintance,"  said  the  miyor. 

^^  He  is  one  of  those  loose  and  buoyant  spirits,"  replied 
Mr.  Seymour,  ^'  who  thrive  upon  expedients;  and  measuring 
their  consciences  by  their  wants,  derive  a  livelihood  fiom 
sources,  of  which  those  who  jog  on  quietly  through  the 
beaten  paths  of  life  have  not  the  most  remote  conception. 
He  commenced  his  career  under  the  tutorage  of  the  fint 
fire-eaters  of  the  day;  but  havmg  clumsily  scalded  his 
mouth,  and  lost  his  reputation,  he  bolted,  and  sought 
another  stage  for  the  display  of  his  abilities.  Possessed 
of  a  very  considerable  degree  of  native  humour  and  caustic 
shrewdness,  he  engaged  himself  as  a  ^metcenaryi  or 
literary  drudge,  to  a  popular  publisher  of  comic  song-books^ 
doleful  ballads,  sanguinary  murders,  magical  magazines, 
amorous  valentines,  oracles  of  health,  and  plans  for  the 
reduction  of  all  taxes,  and  the  liquidation  of  the  national 
debt ;  nor  did  he  hesitate  to  promote  the  public  health,  and 
the  welfare  of  the  Life  Assurance  Societies,  by  vouching, 
under  sundry  feigned  names,  for  the  miraculous  efficacy  of 
those  pills,  elixirs,  and  lotions,  by  which  all  mortal 
maladies  are  said  by  their  humane  vendors  to  be  averted 
or  cured.  These  honourable  occupations,  as  I  have  beeo 
credibly  informed,  produced  for  him,  during  a  successful 
season,  some  twenty  or  thirty  pounds  in  tiie  lawful  coin  of 
the  realm ;  but  Ned,  like  many  a  great  genius,  was  better 
pleased  with  an  hour  of  idleness  than  with  a  week  of  study ; 
and,  strange  to  say,  would  at  any  time  have  preferred  a 
cup  of  wine  to  a  bucketful  of  the  brightest  water  from 
Helicon.  No  sooner,  therefore,  had  he  collected  a  few 
pounds,  than  he  descended  from  hb  high  literary  station,  a 
garret ;  and,  taking  up  his  abode  in  some  hedge  ale-house, 
would  enjoy  a  life  of  happy  leisure,  until  every  particle  of 
that  worldly  substance  which  he  had  gained  by  inspiration 
fiom  above  was  grateiuHly  xetvmiedL  \&  \!Gkft  %k\ea  in  the  form 
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of  tobacco-fximes.  For  some  months  past,"  added  Mr. 
Seymour,  ''  he  has  been  a  constant  inmate  at  the  ^  Bag  af 
Nails^  where,  as  I  am  led  to  believe,  he  pays  for  nothing 
but  his  tobacco  ;  the  worthy  hostess,  having  found  him  a 
very  profitable  bait  for  customers,  is  too  willing  to  barter 
the  drippings  of  the  kitchen  for  his  sayings,  and  the 
leakage  of  the  tap-room  for  his  songs." 

^^  I  am  quite  impatient  to  be  made  acquainted  with  this 
comical  character,"  said  the  major. 

^'  Suppose  we  walk  into  the  village,"  said  Mr.  Seymour, 
^^  we  shall  be  sure  to  find  him  smoking  his  pipe  on  a  bench 
before  the  ale-house  door ;  where  he  is  as  r^^larly  stationed 
by  his  patroness,  to  catch  customers,  as  the  saucer  of  treacle 
is  placed  in  the  window  by  the  pastry-cook,  to  attract 
flies." 

"  You  will,  of  course,  excuse  my  accompanying  you," 
cried  Mr.  Twaddleton,  somewhat  pettishly ;  ''I  cannot 
endure  his  stale  jokes  and  potted  stories." 

The  gentlemen  accordingly  directed  their  route  through 
Forest-lane,  and  took  leave  of  the  vicar  at  the  entrance  of 
the  church-yard.  On  arriving  within  twenty  yards  of  the 
public-house,  Mr.  Seymour  observed  a  wreath  of  smoke 
curling  about  its  porch.  "  There  sits  Ned,"  said  he ;  "I 
knew  we  should  find  him  on  duty." 

"  Hopkins !  Hopkins !  "  exclaimed  Mr.  Seymour,  "  I 
fear  you  have  not  taken  the  worthy  vicar's  friendly  ad- 


vice." 


"  Friendly  advice ! "  muttered  the  wit :  "  too  peremptory 
by  half;  he  assumes  the  air  of  the  ace  of  trumps^  without 
its  winning  qualities,  and  in  spite  of  his  numerous  odd 
tricks,  I  question  whether  in  the  end  the  detice  won't  win 
him,  and  a  spade  put  an  end  to  his  game." 

"  Mr.  Hopkins,"  said  the  major  gravely — '*  on  the  eve 
of  our  impending  festivities,  I  feel  that  by  disregaidm'^ 
your  coarse  and  most  unjust  attack  upon  a  woTtYvj  aiA 
spotless  character^  I  shall  only  act  in  the  true  spmt  o^ 

2  A. 
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my  classical  friend,  the  vicar;  for  Rome  permitted  her 
slaves  to  calumniate  her  best  citizens  in  the  day  of 
triumph." 

Ned  Hopkins  heeded  not  this  reproof,  but  proceeded — 
^^As  to  reforming  my  habits,  why,  gentlemen,  the  dog 
caanot  alter  its  way  of  barking,  nor  is  it  easy  to  straighten 
in  the  oak  the  crook  that  grew  in  the  sapling." 

'^  I  am  to  presume,  then,  to  speak  courteously,  that  you 
are  still  a  man  of  leisure,"  observed  Mr.  Seymour. 

^^  Ay,  verily  am  I ;  as  idle,  sir,  as  a  chimney  in  thedeg^ 
days,"  replied  the  wag  of  the  tap-room. 

^^  That,  by  the  by,  is  not  a  very  happy  simile  of  yours, 
when  applied  to  a  man  who  is  smoking  all  day  long,"  in- 
terposed the  major. 

^^  If  you  are  for  a  skirmish  of  wiif  most  gallant  sir,  Ned 
Hopkins  is  not  the  lad  to  shirk  the  encounter.  As,  how- 
ever, my  simile  of  the  chimney  has  &iled  to  please  you,  let 
me  try  what  I  can  make  of  the  dog-days ;  I  have  it  1  'as 
lazy  as  Ludlam's  dog,  that  leaned  his  head  against  the  wall 
to  bark.'  Will  that  please  you?  But,  in  good  faith, 
gentlemen,  I  confess  that  a  day  of  leisure  is  to  me  a  golden 
age,  for  I  am  of  my  Lord  Peterborough's  way  of  thinking, 
who  used  to  say,  ^  a  golden  age  was  that  in  which  every  one 
might  pipe  when  and  where  he  pleased.' " 

The  wag,  at  this  instant,  gave  such  a  practical  illustration 
of  his  theme,  as  would  have  suffocated  the  major,  had  not 
his  military  habits  rendered  him  smoke-proof. 

"  In  short,  gentlemen,"  continued  Ned,  *'  a  pipe  is  the 
solace  of  my  life,  and  the  mainspring  of  my  wit ;  knock 
out  my  pipe  and  you  knock  out  my  brains.  I  verily 
believe  that  if  I  could  not  obtain  the  ^ Furiei Frarikincense^ 
as  they  have  profanely  called  the  divine  weed,  I  should  be 
like  the  vicar  Breedon,  who,  according  to  William  Lilly, 
cut  the  bell-ropes,  and  smoked  them."  So  saying,  he  blew 
another  cloud,  and,  removing  the  pipe  from  his  mouth,  sang 
the  following  ditty ; — 
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« little  tiibeofiiiaekp9vov 
Charmer  of  an  idle  boar. 
Object  «f  my  wann  dane, 
Lip  of  wax  and  eye  of  fire; 
And  Ihj  sDowy  t^Kr  waist. 
With  my  fingos  gently  braced,"  Ik*  Ik. 

"  Alivays  meny,  Ned,**  aaid  Mr.  Stjmtmr, 
«<  L(xd  UuB  yoo,  sir,  what  k  fifebut  a  ji 
live,  and  I  Uve  but  to  jest,  and  »  I  ikJl 
until  the  shovel  puts  me  to  bed  wiA  my  i 
'<  Your  fether  was,  as  I  have  heafd,  a 
that  your  wit  came  to  you  by  iohoitaaee.* 

<<  Indeed  he  was,  God  bka  hk  ncaory !  aad  it  «i»  foi^ 
constant  pray/er  that  his  sou  Neddy  i^gfat  van  um,  s» 
sharp  a  man  as  his  fether— A  true  *  ^ip  <f  the  <ikl  Um^  ; 
and  if  there  be  any  truth  in  the  adage,  tktt  ^40fi  tiv^  at 
iA^  are  hred^  I  certainly  had  as  goc4  a  dMMt  ^  tt«at 
persons.    Momus  rocked  my  cradle ;  I  ste  in;  WIuk  I 
was  seven  years  old;  and  so  ^m'wmtkf  M  wm  ^aCiM^ 
superintend  my  education,  that  he  iKrrtr  wAa^.  «#:  -j,  ♦>#*. 
a  morsel  until  I  had  cut  a  joke.     '  >'<<(frT.'  j#^  tn^.  v,  «»« 
«I  perceive  you  are  like  my  'oa^-^|«^  i^i!^^  ^^.j:^^ 
except  your  pouch  is  full  of  wind ;  fcr  ^i«i9f  «,  je^y.  x^^ 
you  are  as  mum  as  a  moose  in  a  kC!  :  «i  rii^.rnnj     ^^ 
lad,   no  pun  no  pudding — !w>  t#»ugr   ja   mt^^^        :  ^^ 
schooled  I  became,  throogii  mw^siincj.  4   »f.    ^fc>.   ^^^^ 
every  mouthful  by  a  joke ;  in  «a«vr^  ad>^  i  iit*^  -,^14^^    4^ 
genius  illumined  every  dish,  aaiu  ik*  U^r  \gi*,   ^  .^^^^^. 
blazed  from  Fudding-kuie  t»  YMy^*p^n0^  ' 

<' And  you  afterwanb  afp«kr^  VI  1i^  0smg>  m  ^  v«^'.^ 
date  for  popular  appbose;  v^iuw  4»  «v»  S^.vu**^^ 
obtained,  how  came  yew  t^  '(^svor  v>ffr  ^^.^^^y  ^^^ 
the  major. 

'' He  who  licks  honey  £w»  iMei*  )«»«    ^^  '^,»..<f      ^^ 
The  scanty  pence  w«R  <M»iiiMri  vit^  Wii^^,.    ^v**.v    ^., 
and  abject  dro^wT, »  I  i^eft  i«r   lM«WiMy    •^^     ^.^. 
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up  my  wardrobe  in  a  pocket-handkerchief,  and  trudged  off 
to  Cockneyshire." 

"  For  what  object  ?  "  inquired  the  major. 

"  To  enter  upon  the  literary  line,  and  to  carry  my  wit 
to  a  better  market ;  and  instead  of  retailing  it  at  country 
fidrs,  to  offer  it  wholesale  to  some  of  the  fraternity  of  pub- 
lishers, from  whom  I  shortly  received  several  inrofitable 
orders ;  the  sale  of  my  poetry,  moreover,  soon  convinced 
me,  notwithstanding  all  that  had  been  said  to  the  contrary, 
that  there  were  still  some  gold  mines  in  Parnassus.  I 
assure  you  I  lived  the  first  week  entirely  upon  liquid 
blacKing,'  and  sang  like  a  iark  as  the  herald  of  Day*^ 

^^  Day  and  Martin,''  suggested  the  major. 

^'  I  also  procured  a  blazing  fire,  and  an  abundant  supply 
of  candles,  by  the  publication  of  my  popular  song,  *Ah^  let 
my  mtese  a  Jlame  tTispire,*  I  shall  say  nothing  of  my 
odes  upon  Moses  and  the  Profits  ;  except  indeed  that 
the  latter  recruited  my  wardrobe.  In  short,  gentlemen, 
without  exhausting  your  patience  with  a  long  recital  of  my 
adventures,  sufRce  it  to  say,  that  I  have  always  been  able 
to  keep  my  pipe  smoking  by  my  puff's,  my  pot  boiling  by 
the  ebullition  of  my  spirits,  and  my  grate  blazing  by  the 
fire  of  my  genius ;  while  paste  and  scissors  have  never 
failed  in  securing  a  plentiful  supply  of  cabbage,  upon  which 
I  have  thrived  like  any  caterpillar.". 

Here  Hopkins  took  a  draught  that  Bitias,*  or  Diotimus,*!" 
of  classical  memory,  might  well  have  envied. 

"  Did  I  not  say,"  resumed  the  wag,  after  a  deep-drawn 
breath,  "  that  my  pipe  was  the  nurse  of  wit  ?  ay,  verily  is 
she,  a  dry-nuTse,  It  is  a  strange  case,  gentlemen,  but  I 
am  in  the  situation  of  the  flying-fish,  incapable  of  keeping 
myself  up,  unless  I  occasionally  moisten  my  wings.'* 

"To  be  serious  for  a  few  moments,  let  me  warn  you," 

*  Virg.  JEn.  i.  742- 

f  An  Athenian,  nicknamed  t3:iQ  Funnel^  on  account  of  the  draughts 
He  swallowed. 


SABSnBT.  wT 


aid  lfc,StjMB^,"dat  if  jw  poiit  ia  tlii» 
habit,  ym  w3k  Bort  — Miiily  itolmy  tte  aMt  n^ 


an,  mj  JliHndi  Mart  efcn  ba  conlwiHwi  Bi  'M 


the  undeBMaadiBg  that  it  ihall  hw 
keepiftmnu" 

'*  But  nvpooe  I  eoald  prote  t» 
rdinqoiahiiig  this  Ubit,  jovr  di^  j 
leogthened,"  obwrred  Mr,  flmjiaaai. 

<<'Mjdap  lengthened'  bf 
say?  whj,  I  do  not  require  ai^ 
that:  a  shnt  gfaus  will  ever 
know,  m  J  worthy  nr,  that 
was  lately  eompdled  to  f«g» 
entire  day,  and  I  can  aamet  jam.  k 
I  ever  paased.'' 

^^  I  see  you  are  ineorrigaile 
say  you  to  a  profitable 

<'  Why,  as  to  that,  sr,  I  kzrit  ai^rva^t  « 
ripe  cherry." 

*^  You  must  know,  then,  uux  mer  irj^g^,  Mtsf,^  t, 
proposes  to  give  a  grand  rrau  fe«^  >^  W:  iu«^;*. 
Overton  and  its  neigfabovriMiK^  HM  ^  ^  hhuat^   »    ^^^^ 
vert  his  grounds  into  a  fnr  i^bo.  ^^  ^^^emk 
of  finding  some  petwn  smmuuhjc  »«:& 
ments,  who  woold  — rirrTmii  ^ek  iA-.i  ^ 


tract  with  the 


the 

<«  I  am  the  lad  fer  iJk  JMk^'«  Mi^kr  -^  ^a^^.  *^  .^ 
wag ;   "  for  witbontt  vwcr.  J  «^  «sik  %^   i^  "-•f^'i^ 
better  undefstand  ii«  ir:  vf  sfeojdy  «^  t^  4^^^,    -***^^^- 
dients  of  fan  and  frg£e :   ^a^gug.  m    ^vMUf;     i__     ''^^ 
major^s  fiiee  whaeh  I  wmuc  »iUi«^*«  i^a» 

<^  And  were  J  I0>M^  &Mft 
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aujw,  "  I  diould  Mj  that  every  day  In  your  ealendar  was 
K  red-lettned  one — Ibe  paintii^f  of  that  red  noee  of  yours 
must  have  cost  a  trifle." 

"  Cannot  tell ;  it  is  not  yet  finished,"  retorted  the  hu- 
mourial. 

Major  Suapwell,  with  the  assistance  of  Mr,  Seymour, 
now  entered  more  fully  into  the  nature  and  extent  of  ihe 
various  exhibitions  which  he  wished  Hopkins  to  provide ; 
hut,  as  he  was  at  present  unable  to  fi\  the  exact  day  for 
the  fete,  he  directed  him  to  take  such  steps  only  as  might  be 
necessary  for  securing  the  performers,  and  to  hold  himself 
in  readiness  for  active  service. 


(C 


Walk 


f/W¥'*ty 


Ths  reader  will   naKsuker  lidt  a  fmmm^i    mA    ^00^ 
given  by  Mi»  Vilkw  to  ^ini  ipma^  ^t^fk.^  m  t^/m^mf 


and  arrange  the  §awtr^pmim  nd  M^  fmt^^r    -fiM 


promise  had  been  rt^tttmtuL  mAtmtm  tmrmM^  MU^mn 
their  aniTal,  the  galbiit  kM  nmmliti  Mm  VilW»  ^A  Us^ 


engagement  to  offiv  sack  wmj^mmm  1m  dk  'm^^t^^mmk^ 
of  his  Bower-bcdt,  as  nglt  naiiJjr  i^^iir  iii^  nt  y^^m  ** 
her  ackooirJe^^ 
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^'  Nay,  my  dear  major,  rather  i^peal  to  our  good  friend 
Mr.  Seymour,  since  it  is  from  his  science  alone,  that  you 
can  expect  any  really  useful  hints  for  the  more  skilful  dis- 
position of  your  flowers,"  answered  Miss  Yillers. 

<^I  greatly  fear,"  said  Mr.  Seymour,  ^Uhat  you  are 
raising  expectations  which  I  shall  ^1  to  realise ;  I  will 
therefore,  at  once,  candidly  state,  that  I  have  not  the  least 
pretension  to  be  considered  as  a  florist,  and  liiat  my  only 
object  is  to  explain  certain  elementary  principles  regarding 
the  harmony  of  colours,  which  may  enable  you,  by  their 
judicious  application,  to  display  your  'flowers  to  the  eye  of 
taste  with  the  greatest  amount  of  satis&cticm.  You  will 
therefore  perceive  that  I  use  the  garden  rather  as  the 
means  than  the  end  of  an  instructive  inquiry — but  before  I 
proceed,  let  me  acknowledge  how  greatiiy  we  are  indebted 
to  the  late  researches  of  M.  Chevreul,*  for  the  knowledge 
I  shall  hope  to  impart." 

*'  Previous  to  our  entering  upon  this  subject,"  inter- 
posed the  vicar,  '*may  I  be  allowed,  my*  dear  major,  to 
congratulate  you  on  having  your  flower-garden  so  close  to 
your  mansion ;  when  so  placed,  it  inspires  very  diflerent 
feelings  from  one  situated  at  a  distance ;  in  the  former 
case,  each  flower  is  a  friend,  with  whom  you  may  hourly 
hold  converse ;  you  trace  its  growdi  from  the  opening  bud 
to  the  falling  blossom — you  mark  its  wants,  and  the  vase 
of  water,  or  the  pruning  knife  and  scissors,  are  at  hand  to 
supply  them ;  should  they  be  attacked  by  voracious  insects, 
you  drive  the  miscreants  from  their  prey ;  whereas  in  the 
distant  garden,  the  flowers,  instead  of  friends y  are  only 
acquaintances,  casually  seen,  little  cared  for,  and  as  soon 
forgotten,  and  into  whose  progress  to  maturity  you  have 
but  an  occasional,  and  very  imperfect  insight." 

"  So  entirely  do  I  agree  with  every  word  that  has  fiJlen 

*  '*  On  the  Influence  that  two  Colours  may  exercise  upon  each  other, 
when  seen  slmultaneoxialy." — Physical  Investigations  on  Dyeing,  bgM. 
Chevreul, 
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finom  oar  fnad  Ae  ▼ienv  ^'"^  ^  liwii  ffwtly 
eveij  tnieToiaijof  o«rclc|^Miticia»K^fi»flswtthedbrine 
of  hJs  goddev  witfcii  a  icaAf  acennUe  dtewee  of  hit 
dwelli]^,''  ofaKrvcd  Ife,  SffWMMn. 

^'Doyoa  Mi  uMffcf  j^*"  adbai  Ton^  **  wtoi  we  bid 
out  our  little  ^iwiw^  fcoec  dflmnv  jmk  wmm  flat  th^ 
flbould  be  plaerd  at  a  dbert  dfatnce  horn  the  ImmUftm 
that  we  Might  wateb  Ae  fu%nn  ci  mtrMomea^md^m 


\     as  I  live  I  tUI  aercr  iiii^  Ifce  firmiin  tfc^  » 
ylaallj  gave  ai^  danig  tiie  haftlB^iu 


log  vaa  cjjwimil,  fmikatolf  mnek  wmk  fimmd  Wm 
YUkm,  ami  led  her  ^  nmuk  that,  with  the 

ptthaoa  Ok  eertsBB  aHwical  aiBR*  aooHaig  so 
cBp0i  to* the  BHBMrfy  or  catwiaei   Itoeif  oo 

atdj  ananid  oar  afcctBaas^  ^^  ^""h  l"*^  ^ 
thai  the  Tiolet  ami  priamw,  gtthcfed  m  oai 

eanj  with  theai  the  BMMt  cadeariag  rcanuseeaceiy  aad  the 
most  i^easorabie  awQCtatiotti;  to  extRflie  oU  j^ge.  ^The 
m^pamer  of  diftant  kuMk.''  conrinufd  the  jomg  ladj, 
^'aetoallj  weeps  with  jor  cnrer  the  riolet  ti|at  oaj  here 
easoalty  fimnd  its  war  to  the  eoeatry  of  hk  adoptioo.'** 

Mr.  SejBHHir  alw^s  eoofidered  the  enldvatioe  of  a 
flower-g^udea  as  wtrj  pniperij  inclnded  within  the  in- 
ftmctife  lerieaticiiH  of  youths 

aid  he,  ^  be  a   BMte  IteahhT  and 

The   mntfwiplatioQ  of  the  sfAtr 

which  a  benefieent  Provideoee  has  so  prolbsely 


ttst  a  inesd  MttriTiB^  is  l^c<v  HeOuidL  aoid  inipari- 
tine  flOHK  fUHiuMs  mto  tke  ooImt^  pndarad  Mok 
Sagfisb  MCdcn,  as  to  have  i«»«torcd  it  moq*. 
to  can  out  a  gaard  to  proi«<t  tW  daaiad 
noofded  of  Uaants  tiwt  ia  his  timTels  tbrovfih 
ofjojoareoosaiaiagtbe  gOdva  ^|m«^  ^^a 


362  psHiOBOPHY  m  spobt  caiqp.xxn. 

which  not  only  educates  the  mind,  but  refines  the  heart, 
and  leads  the  young  scholar  to  look  *  through  Nature,  up 
to  Nature's  Grod/ — ^The  vigilance  and  kindly  care,  too,  with 
which  we  watch,  and  provide  for,  the  tender  plant  during 
its  progressive  stages,  furnish  a  wholesome  discipline  of 
the  affecticms ;  while,  at  the  same  time,  we  are  practically 
taught  the  great  physical  as  well  as  moral  truth,  that  the 
success  of  every  enterprise  will  depend  upon  the  due 
alliances  of  time  and  season.  The  opening  foliage, 
bursting  bud,  and  expanding  flower  become  associated  in 
the  young  mind  with  the  cheering  ideas  of  hope,  progress, 
and  ftdfilment.'' 

'^  I  am  unwilling  to  interrupt  your  flow  of  eloquence,  so 
powerMly  exerted  lor  a  high  moral  purpose,"  said  the 
vicar,  ^^  but  never  let  us  forget  to  impress  upcm  the  young 
mind,  that  the  gratifications  afforded  by  the  contempktkm 
of  Nature  must  ever  be  commensurate  with  the  knowledge  of 
her  laws  and  harmonies — that  Science  can  call  up  beauties, 
and  unfold  charms,  unknown  and  unperceived  by  the  com- 
mon observer — 

"  A  primrose  by  a  river's  brim, 
A  yellow  primrose  is  to  him, 
Bat  it  is  nothing  more." 

"  I  can  assure  you,"  replied  Mr.  Seymour,  "  that  my 
chief  object  in  the  proposed  examination  of  the  major^s 
flower-garden  is  to  realise  what  you  have  so  happily  ex- 
pressed, and  which  you  will  be  pleased  to  remember  I 
have  advocated  on  many  former  occasions.  It  is  my  pre- 
sent intention  to  convince  our  young  party  that  Science, 
relaxing  her  sterner  aspect,  may  be  found  indulging  her 
&,ncy  in  the  flower-garden,  and  may  even  be  caught  by  the 
young  florist,  in  a  kind  of  holiday  humour,  coquetting  with 
the  Muses,  and  sporting  amidst  its  gaudy  parterres." 

"  If  I  correctly  understand  Mr.  Seymour,"  observed  the 
nm'or,  ^'  he  is  prepared  to  point  out  the  relations  which 
subsist  between  certaxn  co\o\ss«)  «xA  \)fiL^  ^j^gc^^ohle  arrange- 


mipoftuit 
sfaoold  noC  be 
tkm  aioar 


be  scaiodj  noniKioM  of 
equally  evident  tint,  to 
we  must  hsvc  dnde  as  ai 
the  ndnbow  oifei  nmtk  of 
laiiiy  upon  wldeb  Ha 
stiildiig^  oppnwtMn.     Amd 
everiqppearao  Imtyand 
the  opemngBof  sfaadoviai^ 

^'  Nothing  can  be  man  tr«e.  aeeonSae  to  tar 
experience,"  observed  the  viear ;  ^  azic  let 
turn,  wherein  woold  be  ftnmd  tiie  beaatJef  of  tie  HiMt 
magnificent  temples  of  Greece,  if  deprired  of  tiie  iapp^ 
alternation  of  lights  and  diadovt  ?  And  m  Uj  ov  Gothie 
edifices,  I  have  alwajrs  regarded  their  tneerr.  nonldi&ei. 
and  projecting  ornaments  as  ia^eBoooB  tzaps  for  eatciui^ 
them." 

^^If  so,"  exclaimed  the  major.  ^*maT  their  dhsviryvs 
never  be  less,'  for  I  am  a  devoted  admirer  of  Gothic  arehi. 
teetnre." 

**  There  can  be  no  doubt,"  said  Mr.  Sepnowr,  **  that 
the  alternations  of  light  and  shade  are  dwajs  pleasine 
to  the  imagination,  and  indeed  thej  constitute  a  strikmg 
feature  of  the  beautiful ;  and  I  think  I  maj  be  justified 
in  comparing  colours,  when  unrelieved  by  judicious 
contrast,  to  lights  without  shadows,  or  shado^^  m\)kM^V 
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^'  How  vividly  does  this  oonvenatioii  recall  to  my  reool- 
lectaon  the  delight  I  experienced,  last  summer,  on  the 
downs  of  Sussex,  during  a  short  residence  at  Eastbourne," 
said  Miss  Yillers, ''  when,  on  a  breerjr  day,  masses  of  cloud 
•were  rapidly  driven  across  the  clear  sky»  and  sunshine  and 
jshadow,  like  wild  spirits,  chased  each  other  over  hill  and 
dale !  The  bright  gleam,  as  it  advanced,  shed  joy  and 
gladness  from  its  golden  wings ;  while  the  broad  shadow 
that  followed  in  its  train,  although  fiir  the  moment  it  might 
sober  this  feeling  of  exhilaration,  served  at  the  same  time 
to  heighten  the  expected  pleasure  of  another  bright  alter- 
nation." 

Mr.  Seymour  told  his  fair  companion  that  it  was  only 
under  circumstances,  such  as  she  had  so  poetically  described, 
that  sunlighf  proclaims  its  undisputed  dominion  over  our 
inward  feelings :  ^'  It  is  then,"  said  he,  ^.'  that  we  yield  to  the 
impressions  of  Nature  in  one  of  her  most  pleasing  moods, 
and  discover  that  sympathetic  relations  subsist  between  her 
external  operations  and  our  .own  internal  sensations." 

I  think  we  may  venture  to  say,  that  those  who,  per- 
chance, have  read  this  description  by  Miss  Yillers^  will 
readily  acknowledge  that  they  have  experienced  the  same 
feelings  under  similar  circumstances. 

*'  Am  I  then  to  understand,  without  further  discussion, 
•that  the  arrangement  of  our  flowers  is  to  be  directed  by  the 
simple  law  of  contrast  of  colours  ?  "  asked  the  majot. 

*^  Not  exactly :  there  is  another  and  a  higher  considera- 
tion to  guide  us — a  principle  depending  upon  optica/ lavs; 
to  explain  and  illustrate  which  I  consider  to  be  my  special 
mission,"  answered  Mr.  Seymour. 

^^  Nunc  agite^  pueri.  Now,  boys,  for  a  holiday  fipolic 
with  Science  in  the  flower-garden ! "  joyously  shouted  the 
vicar. 

"Very  good.  You  are  certainly  at  liberty  to  give 
that  turn  to  my  expression,"  said  Mr.  Seymour ;  "  but  yoo 
will  soon  perceive  tWt  Vk<fc^Tm'cv^<^\«ss^^.bQut  to  expUin 


otben  iKve  befli  idMMd— «fe  H 
eye  are,  of  c 
questioa  its  c 

green,  we  iaSa  flat  it  hM  thnihot  titu  nd  my  whI 
reflected  the  Mae  aid  fdlow ««»,  wincfc,  bjr  Awubtnlog, 
produce  green.  The  ASsbmk  af  itofe,  or  Umk,  oIm«w> 
able  in  colooied  boAca — mk^  '■*'  o"*?^.  •*  •  %>it  vT 
<|ai^  green,  or  a  bri^  wr  daric  nd—»rit»  trtim  Mwtr 
respective  sur&m  rtfltrtiag,  in  enajwaaiwi  witti  tlHt  difml- 
aant  colour,  other  mbonSuie  nv*,  with  a  iffi^l^r  iit  Im* 
admixture  of  wliile  h^kt  tint  lad  «keii|iMl   iliw<iiii|Nwi> 

trprewioa  to  denote  Oitt  Owj  b«c  laMicd,  «ttt»iMl  idImmw*  \u  \\v« 
■ode  of  ■oliaiilirfl'UebtbecActispradaMd. 
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^^  I  believe/'  interposed  the  vicar,  ^'  that  a  sur&oe  never 
exclusively  reflects  any  single  kind  of  coloured  rays.** 

^^  I  do  not  believe  that  there  is  such  a  thing  as  a  perfectly 
unmixed  colour,  excepting  of  counie  those  transmitted 
through  the  prism,"  answered  Mr.  S^rmour. 

'^  Well,"  observed  the  vicar,  '^  I  milst  now  acknowledge 
the  error  into  which  I  have  fallen.  You  must  know  that, 
in  anticipation  of  your  lesson,  I  had  prepared  a  top,  which 
I  thought,  by  spinning  rapidly,  would  enable  my  young 
friends  to  comprehend  more  readily  your  theory.  I  divided 
its  upper  sur&ce  by  radii  into  three  compartments,  corre- 
sponding to  the  relative  areas  occupied  by  the  three  prinu- 
tive  colours ;  and  I  fully  expected  that,  during  the  ra(Md 
revolution  of  the  top,  I  should  so  combine  these  ooloun  as 
to  have  produced  a  pure  white ;  but  instead  of  that,  I  only 
obtained  a  dull  and  dirty  greyish  tint." 

^^  And  I  hope  you  now  fully  understand  the  cause  of 
your  disappointment,"  said  Mr.  Seymour.  "Could  yea 
have  obtained  colours,  as  pure  as  those  of  the  prism,  yoa 
would,  beyond  doubt,  have  succeeded.  In  canying  out 
our  theory,  however,  we  are  bound  to  consider  the  colous 
as  pure,  so  that  the  union  of  any  one  with  the  other  two 
shall  produce  white  light.  Now,  the  colours  standing  is 
such  relations  to  each  other  are  very  significantly  said  to  be 
COMPLEMENTARY  of  each  Other.  Thus,  red  is  comple- 
mentary of  green,  that  is  of  blue  and  yellow,  because,  to 
form  white  light,  red  must  be  added  to  such  colours.  So 
again,  blue  is  said  to  be  complementary  of  orange; 
although,  in  some  of  the  more  complicated  colours,  it  ii 
not  always  easy  to  fix  upon  their  exact  complements." 

Mr.  Seymour  next  proceeded  to  consider  certain  efieets 
produced  by  white  and  coloured  light  upon  human  viakNi; 
and  for  this  purpose  he  thought  the  readiest  and  most  satv- 
fectory  way  would  be,  at  once,  to  exhibit  a  simple  and,  m 
he  thought,  a  very  instructive  and  convincing  experimeat 
He  accordingly  atlajc^Yie^  lo  ^  ^\{\\ft  ^^^asc^  three  difierent^ 
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coloured  wa&n,  in  the  figure  of  a  triangle ;  and  stated 
that,  if  the  ^e  be  steadily  fixed  upon  them  for  a  few 
seoondfl^  and  then  turned  away  and  directed  to  a  blank  part 
of  the  card,  the  image  of  the  wafers  would  be  seen  of  the 
«me  fi>rm  and  dimensions,  but  in  colours  complementary 
of  thoee  of  the  real  wafers. 

<<  Do  you  mean  to  say,  papa,"  asked  Tom,  with  some 
lorprise,  ^Hhat,  after  looking  at  the  red  wafer,  I  shall 
see  its  ghost  of  a  green  colour,  by  merely  turning  my  eyes 
to  a  blank  part  of  the  paper?  " 

^  Yes,  my  dear  boy,  that  is  precisely  my  meaning ;  but 
do  not  trust  my  word,  let  your  eyes  judge  for  themselves.'' 

Tom  obeyed  his  father^s  directions,  and  readily  saw  the 
three  wafers  of  different  colours,  but  ^'  more  faint,"  as  he 
nid,  '^  than  the  real  ones.  I  see,"  said  he,  ^^  the  red 
wafer  now  green,  the  violet  one  yellow,  and  the  orange  one 
bhia" 

^^  I  think  we  all  now  understand  the  meaning  of  a  cam' 
ffkmemtary  colour ;  I  shall  therefore  advance  another  step 
io  the  inquiry,"  said  Mr.  Seymour.  '^The  unreal,  or 
9pee(ral  colour,  you  have  just  witnessed,  and  which  is 
always  complementary  of  that  of  the  real  image,  when  it  is 
called  up  in  the  way  you  have  seen,  is  said  by  M.  Chevreul 
to  be  produced  by  Successive  Contrast,  to  distinguish  it 
from  the  optical  appearance  I  am  now  about  to  exhibit, 
and  which  has  been  termed  Simultaneous  Contrast.  The 
meaning  and  value  of  these  words  will  immediately  become 
q^iarent,  for  since  in  the  late  experiment  the  true  and 
complementary  colours  were  seen  successively,  or  the  one 
afier  the  other ;  so,  in  the  experiment  I  am  about  to 
exhibit,  the  true  and  spectral  colours  will  be  seen  together : 
the  terms,  therefore,  successive  and  simultaneous  contrasts 
seem  especially  well  calculated  to  mark  the  distinction.  In 
this  second  experiment,  I  shall  use  the  same  card  and  the 
nme  walers.  Now  then,  Tom,  I  again  ask  you  to  gaze 
steadily  tqpon  the  wafers,  as  you  did  before,  but  without 
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transferring  your  eye  to  a  blank  part  of  the  card,  as  in  the 
former  experiment,  and  tell  me  what  yoa  eee.^ 

<'  I  see/'  answered  the  boy,  after  a  short  interval,  **  the 
three  wafers,  each  bordered  by  a  rim  of  a  different  colour ; 
the  red  wafer  has  a  border  of  green,  the  violet  of  yellow, 
and  the  orange  one  of  blue." 

The  major  having  likewise  satisfied  himself  by  ocular 
demonstration,  asked  whether  he  was  not  to  und^stand  from 
what  he  had  seen,  that  the  eye,  in  viewing  existing  colouis, 
sees  also,  either  successively  or  simultaneously,  phantoms  of 
a  complementary  hue  ? 

^'  You  state  the  fact  very  clearly,"  answered  Mr.  Sej- 
mour,  '^  for  those  complementary  images  have  no  exig- 
ence but  in  the  mind's  eye ;  they  are  mere  spectres  called 
up  as  it  were  by  enchantment,  but  they  are  neverthekn 
very  important  in  their  practical  infiuencos ;  indeed  I  may 
say  that  they  furnish  the  only  rational  explanation  of 
many  appearances  which,  although  familiar,  are  not  the 
less  difficult  to  comprehend.  This  must  be  my  apology  for 
having  so  heavily  taxed  your  time  and  patience ;  and  all  that 
now  remains  for  me  to  do,  is  to  announce  the  general  optical 
law  to  be  deduced  from  them,  viz, :  That  when  two  dissi- 
milar colours  are  seen  in  jtixtaposition,  or  when  one  quickly 
succeeds  the  other,  they  will  mutually  modify  each  other,  hf 
reciprocally  imparting  their  complementary  colours  J* 

"Are  you  prepared  to  give  us  some  simple  instance,  in 
which  so  modified  an  effect  can  be  readily  witnessed?'' 
asked  the  major. 

"  At  once,"  answered  Mr.  Seymour  :  "  look  at  this 
bright  green  coloured  book,  just  purchased  at  a  railroad 
station,  where  hundreds  of  such  evergreens  are  exposed 
for  sale,  and  tell  me,  if  you  can,  the  colour  of  its  leaves." 

"  Pink,"  one  and  all  exclaimed. 

"  No  such  thing,"  said  Mr.  Seymour,  **  they  are  per- 
fectly white,  as  you  will  acknowledge,  as  soon  as  I  tom 
aside  the  green  coxet." 
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The  party  were  perfectly  aslonished  at  this  reve- 
latiou,  and  amused  themselves  for  suue  time  by  fising 
their  eyes  upon  the  green  cover,  and  then  opening  the  book. 
in  order  to  witness  the  complementary  colour  of  its  pages. 

"  I  will  relate  a  curious  anecdote  in  connexion  with 
this  optical  fallacy,"  said  Mr.  Stiymour  :  "  being  about  to 
start  on  a  railroad,  I  purchased  at  the  terminus  one  of 
these  green  books  to  amuse  myself  during  the  journey,  and 
on  placing  a  shilling  on  the  cover,  I  hastily  withdrew  it, 
under  the  impression  that  I  had  offered  a  coptier  counter- 
feit, but  which  immediately  regained  its  silvery  hue,  as 
toon  as  it  had  been  removed  from  the  glare  of  the  greeo' 
eyed  enchanter.  I  will  add  to  this  aiiotlier  similar  anec- 
dote. As  I  lately  passed  a  shop  in  the  Quadrant,  near 
Regent  Street,  I  observed  ici  the  window  numerous  small 
articles  of  silver,  displayed  on  a  bright  green  card;  afler 
glazing  upon  them  for  a  few  seconds  they  appeared  as  if 
I  deeply  tarnished,  an  effect  which  I  soon  discovered  was 
due  to  the  complementary  colour  cast  upon  them  by  the 
.green  ground  on  wliich  they  were  exhibited." 

"  I  perceive,"  said  the  major,  "  that  this  optical  theory 
must  comprise  many  beautiful  applications  which  I  had  not 
at  first  imagined." 

"  I  could  point  out  many  such  illustrations  which,  I 
doubt  not,  would  greatly  interest  you ;  and  here  again  I 
must  be  permitted  to  refer  to  an  observation  to  which  the 
vicar  has  frequently  drawn  our  atlention — the  distinction 
between  seeing  and  observing,  between  '  eyes  and  no 
eyes,'  as  Miss  Edgeworth  would  express  it.  Should  the 
philosopher  travel  through  a  country,  a  lai^  portion  of 
whose  surface  is  covered  by  a  vivid  green,  enlivened 
by  a  bright  sun,  and  interspersed  with  patches  of  ploughed 
■and,  he  wilt  not  fiul  to  observe  that  the  latter  assume 

purplish-red  colour,  while  hundreds  may  have  passed 
rer  the  same  road  without  having  noticed,  muclv  Wa 
iqaiied  into  tlie  cause  ofauch  an  appearance." 
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<^  I  can  readily  understand  that  there  may  be  appearances 
to  be  alone  recognised  by  an  esLperienced  and  inquiring 
eye,"  observed  the  major. 

^'  That  is  undoubtedly  the  case ;  and,**  adctod  Mr.  Sey- 
mour, ^'  so  also  are  there  optical  illusions  whidi  the  unedu- 
cated eye  will  take  for  realities — thus,  many  of  those  diver- 
sified tints,  which  so  charm  us  in  the  summer  sunset,  are 
mere  optical  creations,  being  a  few  bright  cokmrs  multi^ 
plied  by  the  complem^tary  images  of  our  vkioii ;  and  so 
also  with  those  colours  that  occasionallj  ftash  across  the 
restless  sur&ce  of  the  sea;  they  are  but  oomi^mn^taiy 
tints,  which  the  blue  or  green  waves  cast  upon  the  inter- 
vening spaces." 

^^  How  all  important  are  these  few  observationsy  with 
which  you  have  favoured  us,  to  the  landscape  painter  I  ** 
said  Miss  Tillers. 

'*  Suppose  we  now,  at  once,  adjourn  to  the  flower' 
garden,"  said  the  vicar,  ^<  where  our  good  frigid  will  find 
a  better  opportunity  for  exemplifying  his  principles.'' 

This  proposition  was  met  by  a  general  assent,  and,  attlie 
suggestion  of  the  major,  the  party  retired  into  an  alcove, 
which  commanded  a  full  view  of  the  flower-beds,  while  it 
afforded  an  agreeable  retreat  from  the  direct  rays  of  the  sun. 

^^  Major,"  said  Mr.  Seymour,  *'  I  commend  your  taste 
in  bringing  together  similar  flowers  in  masses ;  but  yon 
should  take  care  that  the  neighbouring  clumps,  as  &r  as 
possible,  occupy  equal  areas,  and  exhibit,  as  nearly  as  maj 
be,  complementary  colours ;  although  I  will  take  this  early 
opportunity  to  remark,  that  colours  which,  in  the  aggre- 
gate, are  almost  repulsive,  may  be  tolerable,  or  even  plese- 
ing,  when  presented  singly  to  the  eye ;  for  instance,  masMS 
of  blue  and  green,  unrelieved  by  other  colours,  are  any- 
thing but  agreeable  when  viewed  in  juxtaposition;  and 
yet  who  will  not  hail  with  delight  that  little  blue  and 
bright  flower,  the  <  Forget-me-notj*  though  embosomed  in 
a  mass  of  green?  ^ 
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<<  Foi^  the  present,"  said  the  major,  '*  let  us  oonfine  our 
attention  to  the  arrangement  of  clumps,  or  masses ;  each 
of  vrhich  we  will  suppose  to  consist  of  dijSerent  flowers,  but 
in  such  proportions  and  proximity,  as  may  conduce  to  a 
reciprocal  modification  of  their  colours ;  now,  what  I  expect 
to  obtain  from  your  science  is  some  general  guiding  prin« 
ciple  for  the  arrangement  and  disposition  of  such  groups." 

*^  And  that  information  I  will  endeavour  to  afford  you 
In  the  first  place  then,  take  care  that  your  plants  are  pretty 
nearly  of  equal  magnitude,  or  they  will  resemble  an  awk- 
ward squad  with  tall  and  short  recruits.  Let  it  be,  once 
Ibr  all  too,  remembered,  that  complementary  colours  are 
never  incompatible  with  each  other,  their  tone,  and  there- 
fore their  beauty,  being  mutually  heightened  by  a  recipro- 
cal exchange  of  complements ;  not  that  I  mean  to  assert 
that  non-complementary  colours  are  always  unpleasing— I 
tiunk,  asa  general  rule,  colours  which  possess  a  common 
dement  lose  more  or  less  of  such  element  by  juxta- 
pofflition." 

^'  I  understand  your  meaning :  orange  and  green,  each 
having  yellow  as  a  common  element,  would  I  presume 
ftimish  an  example,"  said  the  major. 

"  Undoubtedly  ;  and  see  what  would  happen — the  orange 
would  appear  more  red,  and  the  green  more  blue,  or,  in 
other  words,  each  would  be  deprived  of  a  portion  of  its 
yellow,"  said  Mr.  Seymour. 

^^  That  might  be  advantageous,"  suggested  the  major, 
<<  where  the  one  was  deficient  in  red,  and  the  other  in  blue." 

'^  Exactly  so — and  the  circumstance  of  the  same  colour 
being  liable  to  vary  so  widely  in  intensity  and  tone  must 
render  it  difficult,  if  not  impossible,  to  lay  down  any  general 
rule  that  shall  not  have  many  exceptions  ;  but  then  these 
exceptions  will  generally  admit  of  explanation,  and  will 
serve  to  extend  the  field  of  observation,  and  to  stimulate 
inquiry,  and  thus  to  afford  additional  sources  of  T^Te^>i<^tL'^ 
indeed,  what  man jr  persons  would   regard  as  mwxve^V 
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obstacles  to  anything  like  a  systematic  arrangement  of 
coloured  flowers,  I  am  disposed  to  consider  as  affi>rdii^  the 
highest  claims  to  our  regard.  In  contemplating  a  group  of 
flowers,  the  scientific  observer  will  often  experience  an 
intuitive  feeling  of  pleasure,  or  it  may  be,  an  undefined 
impression  of  dissatis&ction ;  he  will  then  proceed  to  ex- 
amine into  the  harmonies  which  may  explain  the  one,  and 
to  seek  for  the  discords  that  may  enable  him  to  correct  the 
other — this  exercise  of  the  mind  constitutes  the  main  plea- 
sure of  floral  gardening,  which  never  could  be  derived  from 
a  system  under  the  dominion  of  defined  and  invariable  laws." 

^^  I  think  you  just  now  stated  that  green  and  yellow  are 
not  well  assorted  companions,'^  observed  the  vicar ;  ^^  if  so, 
I  should  much  like  to  ask  you  upon  what  principle  it 
is  that  the  green  woods  so  greatly  delight  the  eye  on 
assuming  the  livery  of  autumn?" 

"Therein  you  are  deceived,"  answered  Mr.  Seymour: 
"  the  green  passing  into  yellow  is  very  far  from  pleasing ; 
the  autumnal  tints  really  owe  their  beauty  to  their  rich 
and  almost  endless  variety  ;  and  I  suspect,  if  it  vrere 
possible  to  unweave  their  gorgeous  texture,  we  should 
find  that  the  assemblage  was  resolvable  into  groups  of 
complementary  colours  ;  I  think,"  continued  Mr.  Sey- 
mour, "it  must  be  admitted  that  colours  bearing  too 
close  an  analogy  with  each  other,  unless  judiciously 
relieved,  will  suffer  by  juxtaposition.  I  am  also  disposed 
to  think  you  will  admit,  that  the  different  shades  of  the 
same  colour  disparage  each  other :  only  look  at  yonder  bed 
of  Dahlias^  and  say  whether  they  would  not  be  much 
heightened  in  beauty  by  the  intermixture  of  others  of 
somewhat  of  a  complementary  character ;  and  so  is  it  with 
the  golden  Jonquil,  when  placed  side  by  side  with  the  paJe 
Narcissus,  the  white  light  of  the  latter  dimming  the  lustre 
of  the  former  by  its  complementary  sable,  while  the  com- 
plementary green  of  the  former  imparts  an  injurious  hue 
to  the  delicacy  oi  th^  \aX.\«t,   \a\.  xaa  \is>w^  by  way  of 
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further  illustiation,  direct  your  attention  to  yonder  Roses ; 
those  in  the  bed  on  the  right  have  &r  too  much  yellow  to 
please  my  eye;  they  almost  assume  a  &ded  appearance; 
while  those  on  the  left  are  too  much  inclined  to  blue :  now, 
I  would  propose,  with  the  major's  consent,  to  bring  some 
strong  yellow  flowers  in  contact  with  the  former,  and  some 
purple  ones  in  contact  with  the  latter,  and  I  believe  these 
defeats  would  disappear." 

<^  I  clo  not  think  that  your  critical  eye  can  find  any  &ult 
with  those  blue  flowers  next  to  the  orange  ones,"  observed 
the  vicar. 

^'No,  indeed — nor  with  the  violet  contiguous  to  the 
yellow ;  they  appear  most  cheerful  in  each  other^s  company ; 
in  fact,  there  are  few  flowers  in  the  garden  in  better 
aceord  with  each  other,  unless  you  disturb  their  harmony 
by  some  unwelcome  intrusion ;  but  just  look  at  that  dull 
bed  pf  green,  near  the  yellow  flowers;  on  the  right  of 
which,  near  the  sun-dial,  you  will  see  a  similar  bed,  but 
then  it  Ls  in  conjunction  with  a  cluster  of  the  vivid  red 
Verbena,  which  lights  it  up,  as  it  were,  with  a  borrowed 
splendour,  and  at  once  redeems  it  from  the  sombre  appear- 
ance which  characterises  the  former  one.  You  have  another 
good  instance  of  what  may  be  called  an  ill-matched  alliance 
in  yonder  beds  of  Nasturtium  and  Purple  Poppies :  instead 
of  the  natural  lively  scarlet,  the  former  assume  a  dull 
orange  tint,  in  consequence  of  a  greenish-orange  comple- 
ment cast  upon  them ;  while  the  latter,  oppressed  by  the 
greenish-purple  complement  of  the  Nasturtium^  exhibit  a 
tint  almost  as  dull  as  wine  lees." 

"  You  have  not  yet  said  one  word  about  white  flowers," 
observed  Miss  Yillers. 

"  True,  madam — generally  speaking,  a  clump  of  white 
flowers  seen  apart  will  produce  but  little  eflect;  when, 
however,  they  are  suitably  distributed  amongst  those  whose 
eolours  have  been  judiciously  contrasted,  they  will  occasion 
a  &vourable  impression ;  as,  for  instance)  ^Yifisa  ^\&^\^ii«^ 
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among  red  and  pink  flowers,  surroiinded  by  yenhire,  or 
auMMigst  groups  of  blue  and  orange,  and  of  violet  and 
yellow  flowers ;  you  will  readily  perceive  that  their  optical 
influence  will  have  the  eflect  of  extinguishing  any  ezcesnve 
or  undue  reflection  of  white  rays  emanating  from  the 
neighbouring  bright  flowers,  and  would  thereby  parify  and 
hdghten  their  tone." 

Miss  Tillers  here  begged  to  ask  a  question  reqpecdog 
the  influence  of  a  predominating  green. 

Mr.  Seymour  replied  "  that  the  green  leaves  of  flowen 
did  not  interfere  to  the  extent  generally  supposed^  once,  as 
soon  as  the  eye  distinctly  and  simultaneously  sees  two 
colours  in  a  rich  flower-bed,  the  attention  is  so  riveted  upon 
them,  that  it  passes  without  notice  the  cont^^nons  objeeti 
which  lie  in  a  receding  plane,  and  are  <^  a  sombre  oc^our; 
besides  which,  it  is  a  fisust  that  green,  in  juxtafiosition  with 
a  mass  of  bright  yellow  and  blue,  so  nearly  loses  its  colour 
as  to  be  scarcely  recognised,  and  will  certainly  not  intrude 
with  any  optical  impertinence." 

^^  After  the  valuable  lesson  we  have  received,"  said  the 
major,  ^^  I  think  we  shall  be  able  to  improve  greatly  tha 
arrangement  of  my  garden.  You  will  be  pleased,  my  dear 
sir,  to  accept  my  best  thanks — and  what  says  Miss  Vil- 
lers?" 

^^That  Madam  Flora  holds  a  most  punctilious  court; 
and  expects  her  flaunting  subjects  to  adopt  their  costume  in 
strict  accordance  with  the  coloured  dresses  with  which  thej 
may  be  brought  into  contact,"  answered  the  lady. 

To  whom  Mr.  Seymour  replied,  "  that  Flora  was  not  the 
only  sovereign  distinguished  by  such  exactions." 

"  I  understand  your  allusion,"  said  Miss  Villers :  "  you 
would  intimate  that  the  optical  principles  you  have  ex- 
plained might  admit  of  a  wider  range  of  application  than 
that  which  comprehends  the  domain  of  Flora ;  that  thej 
might,  for  instance,  surest  to  my  sex  a  more  harmonioofl 
mixture  in  their  coVoxxt^  r\»a!^  wA^^wsftRa" 
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"  No  doobt— ^nnt  Rumford  Iod^  ago  made  a  Bimilar 
obeervfttion ;  but,  strange  to  say,  it  iias  passed  unheeded. 
I  fiilly  hope,  howeier,  that  tlie  exertions  of  the  new 
'  School  of  Design'  will  introduce  a  purer  taste  as  regards 
the  harmony  and  disposition  of  colours,  not  only  in  dress, 
but  in  fiirniture,  and  every  species  of  decoration — but  what 
thinks  the  vicar?" 

"  That  you  have  well  performed  the  part  of  the  Sibyl, 
and  safely  conducted  us  throug-h  Elysiau  fields,  wherein 
you  have  introduced  us  to  pliantonis  and  spectral  forms 
of  tlie  highest  interest  for  our  inatriiction,  no  leas  than 
for  our  amusement ;  and,  as  truth  alone  has  been  the  object 
we  have  sought,  it  only  remains  for  you  to  dismiss  us  safely 
through  the  appropriate  portal." 

"  1  quite  understand  your  meaning,"  said  Mr.  Seymour, 
"though  artfully  concealed  under  the  shadow  of  the 
Muses'  wing.  You  admit  the  truth  of  the  optical  theory 
I  have  expounded,  but  would,  at  the  same  time,  caution  us 
against  the  danger  of  being  led  by  the  fascinations  of  fancy 
to  an  exaggerated  estimate  of  the  imporlance  of  its  appli- 
eadona ;  a  caution  which  I  can  assure  you  I  very  uncerely 
appreciate." 
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CONffTANTIBE. —  SUaOESnONB  FOB  IMPBOTIKH  THE  TBAiniATKOM. 
— OTHEB  TOTS  UPON  TBG  BAHE  OPTICU.  PBHICIPLE.  — fBAHTASMi- 
BCOPE.  —  PKXKAEiailSOOPE.  —  IHrOETUIT    COBCLUStON    OF    TBI 


Tom's  holidays  were  nov  drawii^  to  a  close,  and  the  chil- 
dren were  summoned  into  the  library  to  receive  their  lut 
lesson  in  philosophy, 

"  You  have  lately  witnessed  an  experiment,"  said  Sir. 
Seymour,  "  which  must  have  convinced  you  how  liable  the 
ear  is  lo  be  deluded  with  respect  to  the  nature  and  direction 
of  sound  ;  I  shall  now  show  you  that  the  eye  has  also  ita 
sources  of  fiillacy." 

"If  you  proceed  in  this  manner,  you  will  make  as 
Cartesians,"'  exclaimed  the  vicar. 

"  I  shall  illustrate  my  subject  by  means  of  a  new  toy 

*  The  CaTt«dui8  auUnUlned  Qiat  tbe  wniei  were  the  great  MnrM 
of  deception;  that  every  thing  with  wbloh  thej  present  ns  ought  to  be 
jiupected  as  iUse,  or  M  I«Mt  dnUooi,  until  onl  raHtn  ' 

tbe  report. 
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which  I  bare  latdy  invaiUd,"  nid  Ur.  SeiFmonr;  "and 
unless  I  am  much  mktakeo,  h  tQI  afind  >■  tnneh  amus»- 
ment  to  the  elder  as  to  the  T<MiBg«T  OMmbtft  erf  our  par^, 
although  the  vicar  may  perhaps  regant  it  as  a  mare  hostile 
instrument  than  even  tlat  of  the  wcMtlee  hone  vhich  filial 
unhappy  Troy  with    an  armed  eBivy.      It  if  a  maU 

I  machine,"  eoQlinued  Mr.  SejiDonr,  "  wiiich  i»  well  caJcu> 
lated  to  furnish  u«  with  gome  eafntal  pons  abd  well-pwided 
epigram  H." 

"  With  puns!"  exclaimed  the  borrifitid  vicar,  who  no 
sooner  heard  this  appalling  decUnttoo,  ll<an.  like  another 
LaocDoo,  he  deprecated  the  inirodactioc  of  the  "  dcamm 
exitiale "  within  the  walb  of  Oenoo  Lodge.  Hut  hla 
hostility  was  soon  disanned,  not  by  the  cirt-iunvolutiou*  of 
a  snake  around  llw  body  of  the  enraged  orator,  hut  by  ths 
embraces  of  little  Bon,  who  threw  her  ftnu*  aroufid  the 
neck  of  the  vicar  with  satit  supplicating  gniee,  that  at 
length  he  esclaimed,  "  ffdl,  well ;  if  it  be  the  diicree  of 
the  Fates,  I  niu^t  submit-" 

During  this  altercatiaa,  Mr.  S^iDOur  bad  procured  the 
"  wooden  engine  "  bom  his  rtndy. 

"  I  will  fiiBl,"  Bid  he,  "  exUbit  the  toy  in  it«  original 
state,  and  then  show  yoa  the  improvement*  which  have 


"  Let  OS  hear  the  aocotmt  of  ita  operation,"  said  the 
major,  "  which  I  perceiTe  t*  eocloaed  within  the  box." 

**  True,"  replied  Ur.  Seymour ;  *'  and  I  think  you  will 
agree  that  I  have  given  a  very  plaorible  explanation  of  it* 
efitets." 

"  Plannble,"  nrattered  the  vicar,  "  planiihie  enough,  no 
doubt ;  oh,  the  Sinoa  ! " 

Mr.  Seymour  then  proceeded.    "  Thi*  toy  i*  termed  the 

THADKATaorX." 

"  Of  CrTecian  origin ! "  cAwerved  the  vicar.    "  *  Titiuo 
DoMoot  et  donafertnUM,'  aa  Yii^  ha*  it." 
"  WhatM  the  fneaniiig  <rf  the  UnaV  BriuAI/nlw- 
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The  viear  explained  to  her  that  it  was  oompoimded  of 
the  Greek  words  Oav/ia  and  rpiwm  ;  the  ibraler  of  which 
signified  womderj  the  latter  to  tvm. 

<<  Exactly/'  replied  Mr.  Seymour:  «<*a  Wimder- 
tmmur*  or  a  toy  wliich  performs  wooden  bj  turning 
rcNUid :  but  let  me  proceed  in  tlie  explanaticii."  He  then 
continued  to  read  as  follows :  '*  This  philosophical  toy  is 
fimnded  upon  the  weU*known  optical  piine^|ilfl)  that  an 
impression  made  on  the  retina  of  the  eye  lasts  for  a  short 
interval  after  the  object  which  produced  it  has  been  with- 
drawn. During  the  n^fnd  whirling  of  the  card,  the  figures 
on  each  of  its  sides  are  presented  with  such  quick  tiansitioni 
that  they  both  appear  at  the  same  instant,  and  thus  occasion 
a  TCiy  striking  and  magical  efibct.  On  each  of  these  cardi 
a  device  is  introduced,  with  an  appropriate  motto  or 
epigram ;  the  point  of  which  is  answered,  or  ez|dained,  by 
the  change  which  the  figure  assumes  during  the  rapid 
whirling  of  the  card." 

'^  It  may  be  very  clever,"  said  the  vicar,  '^  but  I  do  not 
understand  it." 

*'  But  you  shortly  will ;  look  at  one  of  the  cards." 

Mr.  Seymour  then  displayed  a  pasteboard  circle,  on  one 
side  of  which  was  figured  a  rat,  and  on  the  other  a  cage : 
two  strings  were  fastened  in  its  axis,  by  which  the  card 
could  easily  be  made  to  revolve,  by  means  of  the  thumb 
and  finger.  Fearing  that  some  of  our  readers  may  be  as 
dull  of  comprehension  as  the  vicar,  we  have  introduced  a 
sketch  of  the  apparatus,  in  which  both  sides  of  the  card 
are  exhibited,  with  the  strings  by  which  it  is  whirled 
round. 
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No  sooner  had  Mr*  Seymour  put  the  card  in  motion, 
than  the  viear,  in  a  tone  of  the  greatest  aorprise,  ezdaimed, 
^  Magic !  magic  I  I  declare  the  rat  la  in  the  cage  W* 

^^  And  what  is  the  motto  ?**  asked  Louisa. 

^^  Why  is  this  rat  like  an  oppositi<m  membor  in  the 
Bouse  of  Commons  who  jmns  the  ministry  ?**  replied  Mr. 
Saviour. 

^  Sb^  ha,  ha  l-*-excellent !  "*  cried  the  miyor,  as  he  read 
the  folkiring  answer:  ^^  Because  by  turning  round  he 
gains  a  snug  berth,  but  ceases  to  be  free." 

^'  The  very  reteise  to  what  occurred  in  ancient  Rome, 
where  the  slave  bec&BM  free  by  turning  round,"  observed 
the  vicar* 

The  vicar,  na  doubt,  alluded  to  the  custom  of  making  a 
freeman,  as  d^ribed  by  Pernus;  hom  which  it  appears, 
that  the  clapping  a  cap  *  on  the  head,  and  giving  him  a 
turn  on  the  heel,  were  necessary  circumstances.  A  slave 
thus  qualified  became  a  citizen  of  Rome,  and  was  honoured 
with  a  name  more  than  belonged  to  any  of  his  forefiithers, 
which  Persius  has  repeated  with  a  great  deal  of  humour  in 
his  fifth  satire : — 

** Heu  steriles  yen,  qmbus  una  Qmritem 

Vertigo  fedt  I" 

**  That  false  enfranchisement  with  ease  is  found ; 
Slaves  are  made  citizens  hj  turning  round.*' 

Dryden. 

^'  If  we  may  trust  the  late  report  of  the  American  Con- 
g;ress,  your  ^  Thaumatrope '  has  also  found  a  political  appli- 
cation on  the  other  side  of  the  Atlantic,"  observed  the  major ; 
^^  for  it  would  appear  that  the  Honourable  Member  of 
Ohio  told  the  Honourable  Member  of  Carolina,  whom  he 
twitted  with  sudden  tergiversation,  that  he  reminded  him 
of  the  hoy  who  turned  round  so  fast ^  that  the  hinder  parts 
of  his  dress  were  on  both  sides  at  once*^^ 

*  Hence  the  Cap  became  the  symbol  of  Liberty. 
f  **  Times,"  March  2, 1852. 
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'^  Show  us  another  card,"  said  Tom  eagerlj. 

*^  Here,  then,  is  a  watch-box ;  when  I  turn  it  round, 
you  will  see  the  watchman  comfortably  sleeping  at  his 
post." 

"  Very  good  1     It  is  very  surprising,*'  said  the  vicar. 

"  Yes,"  observed  the  major ;  "  and  to  carry  on  your 
political  joke,  it  may  be  said  that,  like  most  worthies  who 
gain  a  post,  by  turning  round,  he  sleeps  over  his  duty." 

'^  The  epigram  which  accompanies  it  is  not  deficient  in 
point,"  said  Mr.  Seymour. 

'*  The  caprice  of  this  watchman  surpasses  all  bounds, 
He  ne'er  sits  in  his  box,  bnt  when  going  his  rounds; 
While  he  no  sooner  rests,  'tis  a  strange  paradox  I 
Than  he  flies  from  his  post,  and  iunu  out  of  his  box !" 

"  What  have  you  there  ?  "  exclaimed  the  vicar ;  **  arms 
and  legs,  without  a  body  ?" 

"  Yes,"  replied  Mr,  Seymour ;  "  and  which,  on  turning 
round,  will  present  the  figure  of  a  king,  invested  with  aU 
the  insignia  of  royalty." 

^*  It  is  indeed  a  king.  Look  at  his  crown  and  sceptre  I " 
cried  Louisa. 

"  Now  for  the  epigram,"  said  the  major,  who  then  read 
the  following  lines : — 

'*  Head,  legs,  and  arms,  alone  appear  ; 
Observe  that  nobody  is  here  : 
Napoleon-like  I  undertake 
Of  nobody  a  king  to  make." 

The  next  card  presented  a  laughing  face,  which,  on  being 
turned  round,  was  instantly  changed  into  a  weeping  one. 
The  motto —  The  sweetest  things  turn  sour, 

*'  The  device  is  capital ! "  exclaimed  the  vicar :  "  1 
question  whether  Peter  of  Cortona  ever  produced  a  more 
striking  metamorphosis."* 

*  Ferdinand,  duke  of  Tuscany,  was  once  struck  with  the  picture  of  a 
child  crying ;  the  artist  (Peter  of  Cortona),  who  was  at  work  upon  the 
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The  other  cards  were  now  exhibited  in  succesdon,  of 
nrhich  the  box  contained  eighteen,  and  the  whole  party^  not 
even  excepting  the  vicar,  were  highly  gratified  with  the 
Eimusement. 

'^  But  I  have  not  yet  read  to  you  the  author's  address  to 
the  public ;  and  which,  I  must  say,  contains  a  succession  of 
very  happy  puns." 

^^  Spare  me !  spare  me !  *'  cried  the  vicar;  '^  I  like  your 
toy,  but  cannot  discover  the  advantage  of  alloying  amuse- 
ment  with  such  spurious  wit,  and  of  associating  science 
with  buffoonery." 

Mr.  Seymour,  however,  was  relentless,  and  thus  pro* 
ceeded :  '^  It  is  well  known  that  the  Laputan  philosopher 
invented  a  piece  of  machinery,  by  which  works  could  be 
composed  by  a  mechanical  operation ;  and  the  '  Quarterly- 
Review'  has  asserted,  that  a  certain  English  poem  was 
fabricated  in  Paris,  by  the  powers  of  a  steam-engine ;  but 
the  author  of  the  present  inventioii  claims  for  himself  the 
exclusive  merit  of  having  first  constructed  a  hand-mill,  by 
which  puns  and  epigrams  may  be  turned  with  as  much  ease 
as  tunes  are  played  on  the  hand-organ,  and  old  jokes  so 
rounded  and  changed,  as  to  assume  all  the  airs  of  origi- 
nality. The  inventor  confidently  anticipates  the  favour 
and  patronage  of  an  enlightened  and  liberal  public,  on  the 
well-grounded  assurance,  that  ^one  good  turn  deserves 
another ;'  and  he  trusts  that  his  discovery  may  afford  the 
happy  means  of  giving  activity  to  v^t  that  has  been  long 
stationary ;  of  revolutionising  the  present  system  of  standing 
jokes,  and  of  putting  into  rapid  circulation  the  most  ap- 
proved bon-mots." 

"  Why,  vicar,  what  ails  thee  ?"  exclaimed  the  major. 


head,  wishing  to  give  a  proof  of  his  skill,  by  a  few  judicioiA  touches 
converted  the  crying  into  a  laughing  face.  The  duke  was  in  astonish- 
ment ;  the  painter,  to  show  himself  master  of  the  human  countenance^ 
restored  his  first  touches,  and  the  duke  again  b»w  i]bAQ\u\<i^«^^\&%. 
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<^  Oar  subject  has  given  him  A  i^mn  s  tet  tim  alone  and 
he  will  80(m eame roundj*  obsenred  Mr.  Sejmoor. 

The  wh<de  party,  with  the  eiesption  af  Mr.  Twad- 
dleton,  laughed  heartily  ;  the  Ticar,  however,  did  notrdax 
a  feature  of  his  countenance;  nor.woidd  he  ^'tiboag^ 
Nestor  swear  the  jest  be  laugfaable."* 

As  soon  as  this  ebullition  had  sub6i<fed,  the  nu^  in- 
quired of  Mr.  Seymour,  what  was  the  nature  of  the 
improvement  to  which  he  had  aUuded. 

^'  My  prq)oeed  improvements  refor  both  to  the  suljeefB 
exhibited  on  the  cards,  and  to  the  mechanism  by  which 
their  changes  are  effected,*'  replied  Mr.  Seymour. 

^  In  the  first  place,  it  has  occurred  to  me  that  tids 
amusing  toy  might  be  made  instrttnuratal-  In  tefneiBiiig 
dassical  subjects  upon  the  m^nory  of  youi^  penoos." 

This  observation  delighted  the  vicar,  who  sidd  tiiat  he 
would  patronise  such  an  attempt  with  all  his  heart 

"  Why  can  we  not,"  continued  he,  "  thus  represent  the 
Metamorphoses  of  Ovid  ?  or  what  say  you,  vicar,  to  con- 
verting the  fleet  of  ^neas  into  sea-nym{^,  as  Virgil 
has  it?" 

^'  An  elegant  thought  I  upon  my  word  ;  a  most  el^ant 
conception  !"  exclaimed  Mr.  Twaddleton. 

"  What  have  we  here  ?  "  interrupted  the  major,  who 
had,  for  the  first  time,  noticed  the  superscription  on  the 
cover  of  the  box ;  ^^  had  I  seen  this  before,  I  should  have 
augured  favourably  of  the  toy :  it  is  like  the  sign  of  an 
inn,  which  is  held  out  to  announce  good  entertainment 
within,"    He  then  read  the  following : — 

The  Thaumatrope ; 

being 

Bounds  of  Amusement, 

or 

How  to  please  and  suipiise 

By  Turns. 
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Mr.  Seymour  now  proceeded  to  explain  more  folly  the 
optical  theory  of  the  instrument,  which  neither  Louisa  nor 
Tom  could,  as  yet,  thoroughly  understand. 

He  told  them  that  an  object  was  seen  by  the  eye,  in  con- 
sequence of  its  image  being  delineated  on  the  retina,  or 
optic  nerve,  which  is  situated  on  the  back  part  of  the  eye ; 
and  that  it  had  been  ascertained,  by  experiment,  that  the 
impression  which  the  mind  thus  receives  lasts  for  about  the 
eighth  part  of  a  second  after  the  image  is  removed.  '^  It 
b,  therefore,  sufficiently  evident,"  said  Mr.  Seymour, 
^^  that  if  any  point,  as  a  lighted  stick,  be  made  to  revolve, 
so  as  to  complete  the  circle  in  that  period,  we  shall  not  see 
a  fiery  point,  but  a  fiery  circle ;  because  the  impression  made 
bj  it  in  every  point  of  its  circuit  will  remain  until  it  comes 
round  again  to  the  spot  from  which  it  set  out ; — but  we 
will  at  once  exemplify  this  &ct  by  an  experiment." 

Tom  was  accordingly  directed  to  procure  a  piece  of  stick 
and  a  candle ;  and  as  soon  as  they  were  brought  into  the 
room,  Mr.  Seymour  ignited  the  end  of  the  stick  and 
whirled  it  round,  when  a  bright  circle,  without  any  inter- 
vals of  darkness,  was  seen  by  the  whole  party. 

"  Never  until  this  instant,"  exclaimed  the  vicar,  with  an 
expression  of  high  satisfaction,  '^  did  I  fully  appreciate  the 
beauty  of  that  passage  in  Milton,  wherein  the  poet  evidently 
describes  the  rapidity  of  Satan's  flight,  as  well  as  the  reful- 
gence of  his  appearance — 

*  Sprang  upward  like  a  pyramid  of  fire.* 

Now  to  take  in  the  full  meaning  of  this  figure,"  continued 
Mr.  Twaddleton,  "  we  must  imagine  ourselves  in  chaos, 
and  that  a  vast  luminous  body  is  rising  near  the  spot  where 
we  may  be  supposed  to  be  standing,  so  swifUy  as  to  appear 
a  continued  track  of  light,  and  lessening  to  the  view,  ac- 
cording to  the  increase  of  distance,  until  it  ends  in  a  point 
and  then  disappears ;  and  all  this  must  be  supposed  to 
strike  our  eye  at  one  instant." 
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^<  It  is  verj  probable/'  said  Mr.  Sqrmour,  <^  that  the 
poet  had  such  an  idea  in  view,  and  that  he  infolded  by  it 
to  convey  the  immense  rapidity  of  Satan's  flight.  Homer 
makes  use  of  the  same  figure  to  express  the  velocity  of  the 
javelin,  ZoKtx^muov  Syxocy  the  * lonffthadawed*  javelin. 
We  shall  have  ample  proof  of  the  effisct  of  this  power  in 
the  eye  of  retsuning  impressions,  and  of  thus  converting 
points  into  lines  and  circles,  during  the  exhibition  of  your 
fireworks  ;  and  which,  in  ftct,  derive  the  g^reater  part  of 
their  magical  eff^t  from  it." 

^^  The  pin-wheel  is  certainly  nothing  more  than  a  fiery 
circle  produced  by  the  rapid  revolution  of  a  jet  of  flajn^" 
said  the  vicar. 

^^  And  the  rocket,"  added  Mr.  Seymour,  ^<is  a  cdbmn 
of  light  occasioned  by  the  same  rapid  movement  of  a  bnm- 
ii^  body  in  a  rectilinear  or  curved  direction.'^ 

'^  I  perfectly  understand  all  that  you  have  said,"  ob- 
served Tom. 

^'  Then  you  will  not  have  any  difficulty  in  explaining 
the  action  of  the  Thaumatrope,  for  it  depends  upon  the 
same  optical  principle ;  the  impression  made  on  the  retina 
by  the  image,  which  is  delineated  on  one  side  of  the  card, 
is  not  erased  before  that  which  is  painted  on  the  opposite 
side  is  presented  to  the  eye ;  and  the  consequence  is  that 
you  see  both  sides  at  once." 

"  Or,  you  might  put  it  in  this  way,"  said  the  major : 
^^  that  as  the  image  remains  the  eighth  of  a  second  on  the 
retina,  a  revolution  of  eight  times  in  a  second  will  secure 
its  uninterrupted  continuance.'' 

"  On  turning  round  the  card,"  observed  Louisa,  "  I  per- 
ceive that  every  part  of  the  figure  is  not  equally  distinct." 

'*  Because  every  part  of  the  card  does  not  revolve  with 
the  same  velocity,"  said  her  fsither ;  "  and  this  feet  ofiers 
a  good  illustration  of  what  I  formerly  stated,*  that  in 
circular  motion,  the  parts  more  remote  from  the  axis  of 
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rotation  are  those  which  move  with  the  greater  velocity* 
This  toy  will  also  be  found  capable  of  exemplifying  another 
truth  to  which  I  have  before  alluded,  that  '  the  axis  of 
motion  remains  at  rest  while  all  the  parts  revolve  round 
it/'** 

*^  I  remmber  that  very  well,"  exclaimed  Tom. 

^^Then  take  the  card  and  spin  it  between  yourself  and 
the  window,  and  tell  me  what  you  observe,"  said  his 
&ther. 

^^  I  see  a  dark  line  across  the  window ;  and  what  is  very 
strange,  the  other  parts  of  the  card  appear  transparent ;  for 
they  do  not  obstruct  the  view  of  the  window,  as  they  would 
if  the  card  were  at  rest." 

*^  The  dark  line  you  see  is  the  axis  of  rotation,  which^ 
being  stationary,  necessarily  excludes  the  light ;  the  other 
parts  being  in  motion  do  not  remain  a  sufficient  time  to 
obliterate  the  image  made  on  the  eye  by  the  window.  It 
is  true  that  the  card  disc  passes  between  your  eye  and  the 
light,  but,  as  it  does  not  continue  at  any  one  point  for  more 
than  the  eighth  of  a  second,  there  is  no  more  apparent 
Intermission  of  the  light  than  what  occurs  during  the 
winking  of  the  eyes." 

"  You  allude  to  a  very  curious  fact,"  observed  the  vicar, 
*'  that,  although  we  are  perpetually  covering  the  eyeballs 
with  our  eyelids,  we  are  not  conscious  of  the  intervals  of 
darkness." 

"  The  reason  of  which  must  surely  be  obvious  from  the 
explanation  I  have  just  offered,"  said  Mr.  Seymour :  "  the 
sensation  of  light  is  not  exchanged  for  that  of  darkness  in 
so  short  a  period  as  the  twinkling  of  the  eye.  Before  we 
quit  the  subject,"  continued  Mr.  Seymour,  ^^  let  me  point 
out  the  great  importance  of  this  law  of  vision.  Suppose  the 
image  on  the  retina  had  vanished  at  the  same  time  with 
the  withdrawal  of  tlie  object ;  we  should,  in  that  case,  have 
been  unable  to  see  the  things  immediately  aTowwi  \\&  vcw 

•  Page  49. 
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due  COD nesion  with  each  other;  the  objects  must  have 
appeared  isolated,  in  detached  parts,  by  means  of  separate 
impressions  which  the  eye  would  be  unable  to  combine 
into  a  whole,  unless  indeed  they  came  to  us  at  a  very  acute 
angle  " 

"  I  admit  the  plausibiLty  of  your  theory,"  said  the 
vicar  ;  "  but  it  appears  to  me  that  objects  frequently  lingei 
nn  the  sight  for  a  longer  period  than  that  which  you  assign 
to  them.  I  well  remember  seeing  the  flame  of  a  candle 
tbr  leVenl  aeeoada  kAst  it  had  beeo  •Oddenly  withdmm 
from  tb«  a^Mrtment ." 

'*  I  adroit  that  etrang  lights  freqMotlf  ccwtinue  ta 
aome  time  thus  yisible  in  the  *  mitid's  eje ;'  and  it  is  well 
Idxtirn  that  nich  impresstoos  6r9  oftea  fidlowed  by  imaga 
of  rimilar  shape,  sucoeaaively  Mwnmiag  di£emt  ooloan: 
In  paining  fawn  wDshineto  a  dark  raom,ira  also  frequently 
witness  the  appearance  of  stars  and  circles  of  vari-colotved 
light {  but  these  '  oeulaa- spec^a'  are  verydistinct  from  tbe 
phenomena  of  the  Thaumatrope,  and  aie  to  be  ezpluned 
upon  very  different  principles." 

"There  is  also  another  optical  appeaiAnce  which  the 
knowledge  you  acquired  in  the  flower-garden  at  Oslerley 
Park  will  enable  you  fiiHy  to  underataod — I  allude  to  the 
spectral  images  which  become  visible  after  intently  gazing 
upou  a  coloured  object,  and  which  you  will  remember, 
upon  the  principle  of  '  Successive  Contratl,'  *  are  always 
of  a  completnentary  colour." 

"  I  know  exactly  to  what  you  allude,"  said  the  major: 
"  and  I  do  not  doubt  but  that  many  of  those  illusive  ap- 
pearances which  have  been  described  might  be  referred  to 
the  operation  of  the  same  natural  cause.  It  is  easy  to 
imagine  that  a  person  who  has  stead&stly  fixed  his  eyes 
upon  an  illuminated  object  may  for  some  minutes  after' 
wards  see  the  same  figure  of  a  dark  hue ;  it  may  have 
been  from  such  a  cause  that  Constantine  saw  the  image  of 
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a  cross  in  the  sk j«  Tou  are  probably  acquainted  with  the 
opinions  of  Eusebius,  Fabricius,  and  Dr.  Lardner,  upon 
this  alleged  miracle." 

^^  Yes,"  added  the  vioar^  ^'  and  I  also  know  that  this 
imputed  miracle  for  the  conversion  of  Constantine  gave 
origin  to  the  Catholic  custom  of  illuminating  the  cross  of 
St.  Peter*s  in  Rome." 

^^  Sir  David  Brewster,  in  his  work  on  Natural  Magic 
has  given  us  a  beautiful  illustration  of  the  same  principle  ^ 
it  is  as  follows,"  said  Mr.  Seymour.  *'  A  figure  dressed 
in  black,  and  mounted  upon  a  white  horse,  was  riding  along 
exposed  to  the  bright  rays  of  the  sun,  which  through  a 
Sfinall  opening  in  the  clouds  was  throwing  its  light  only 
upon  tiiat  part  of  the  landscape.  The  black  figure  was 
projected  against  a  white  cloud,  and  the  white  horse  shone 
wi^  particular  brilliancy  by  its  contrast  with  the  dark 
soil  i^inst  which  it  was  seen.  A  person  interested  in 
the  arrival  of  such  a  stranger  had  been  for  some  time 
-following  his  movements  with  intense  anxiety ;  but,  upon 
his  disappearance  behind  a  wood,  was  surprised  to  observe 
the  spectre  of  the  mounted  stranger  in  the  form  of  a  white 
rider  upon  a  black  steed,  and  this  spectre  was  seen  for 
some  time  in  the  sky,  or  upon  any  pale  ground  to  which 
the  eye  was  directed." 

MissYillers  here  remarked  that  '^she  had  a  distant 
recollection  of  a  somewhat  similar  appearance  having  been 
recorded  by  Goethe."* 

Mr«  Seymour  added  that  ^'from  the  same  cause  a 
devotee  before  an  image  might  see  its  spectral  form  which- 

"*  The  appearence  referred  to  is  thus  described  by  Goethe,  in  his 
work  on  colours : — "  As  it  was  growing  twilight,  a  black  poodle  ran 
by  my  window  in  the  street,  and  drew  a  clear  shining  appeara'nce 
after  him  ;  the  undefined  image  of  his  passing  form  remaining  in  the 
^"  According  to  his  own  acknowledgment,  this  optical  illusion 
had  suggested  the  introduction  of  the  black  dog  in  his  poem  of  Faust, 
in  which'it  is  described  "  as  ranging  through  the  coxu  «.Ti^  %\.viX:^\<&. 
with  a  ^ne  of&ce  following  upon  his  track." 
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ever  way  he  turned  his  eyes ;  or  he  might  see  a  luminous 
border  around  the  head  of  the  saint." 

"  That  I  can  readily  believe,"  observed  the  major:  "in 
the  former  case  the  appearance  would  arise  from  Succes- 
sive, in  the  latter  from  Simultaneout  contrast. — It  is 
gratifying  to  observe  to  what  an  extensive  range  of  sub- 
jects thb  apparently  trivial  fact  is  applicable  ** 

"  But  let  us  return  to  the  subject  of  the  Thaumatrope,'* 
•aid  Mr.  Seymour. 

''  Behold  ! "  continued  he,  "  the  Trojan  ships  I  *' 

"  Ay,  ay,  sure  enough,"  said  the  vicar ;  "  but  let  me 
see,  are  their  forms  according  to  ancient  authority  ?  Yeiy 
well  indeed,  Mr.  Seymour ;  very  well :  the  poops  have 
the  bend  so  accurately  described  by  Ovid  and  Virgil — 
^puppesque  recvrva,*  as  the  poet  has  it.  And  there  is  the 
triton  ;  but  is  its  size  in  proportion  to  the  vessel  ?  Yes,  sir, 
you  are  doubtless  correct,  the  figure  is  generally  repre- 
sented of  considerable  magnitude  on  ancient  medals ;  and 
Silius  Italicus,  if  my  memory  serves  me,  alludes  to  the 
weight  of  the  image  having  on  some  occasions  contributed 
to  the  wreck  of  the  vessel." 

"  Spin  them  round,"  said  Mr.  Seymour. 

The  vicar  complied ;  exclaiming  at  the  same  moment, 
"  *  Vos  lie  soliUce.  lie  dece  pdagi*  They  are  positively 
converted  into  sea-nymphs.  '  MiribUe  monstrum  1 ' "  cried 
Mr.  Twaddleton. 

'''  Here  is  another  classical  device ;  the  representation  of 
Eurydice,  as  she  fell  lifeless  at  the  moment  Orpheus  turned 
round  to  gaze  on  her,"  said  Mr.  Seymour. 

"Charming!  charming!  I  perceive  that  it  is  a  copy  from 
the  splendid  print  of  Didot  in  the  Paris  edition  of  Virgil." 

"  Turn  it  round,  vicar." 

"  See  !  see  !  she  revives,  she  opens  her  eyes,  and  throws 
her  arms  around  the  neck  of  her  frantic  lover.  Truly,  Mr. 
Seymour,  this  is  a  most  interesting  toy,"  said  Mr.  Twad- 
dleton. 
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Mr.  Seymour  here  observed  that  he  had  written  an 
epigram  to  accompany  the  subject  they  had  just  witnessed, 
and  he  trusted  that  he  had  given  to  it  a  classical  turn, 

^^  By  all  means  read  it ;  the  subject  admits  of  much 
classical  decoration,"  observed  the  vicar, 

Louisa  received  the  epigram  from  the  hands  of  her 
father,  and  read  as  follows : — 

<*  By  turning  round,  *t  is  said,  that  Orpheus  lost  his  wife ; 
Let  him  turn  round  agaio,  and  she  '11  return  to  life." 

It  could  not  be  expected  that  Mr.  Twaddleton  should 
have  admired  lines  so  burdened  with  puns ;  but  he  quietly 
observed,  '^  I  should  have  preferred  a  quotation  from  the 
fourth  Georgic,  so  beautifully  descriptive  of  the  &ble." 

The  next  card  that  was  presented  for  inspection  ex- 
hibited the  metamorphosis  of  Daphne  into  a  laurel.  As 
the  figure  revolved,  the  leaves  were  seen  sprouting  from 
her  fingers,  and  her  arms  lengthening  into  branches. 

**  Come  now,"  said  Mr.  Seymour,  "  let  us  exhibit  the 
figure  which  has  been  designed  at  my  request :  the  change 
which  it  will  undergo  during  its  revolution  may,  I  trust, 
on  some  day  be  realized ;  I  only  regret  that  it  is  not  in  my 
power  to  give  the  vicar  so  good  a  turn,^' 

**  Really,  if,  like  Crarabe  in  Martinus  Scriblerus,  thou 
hadst  a  word  for  every  day  in  the  year,  I  should  certainly 
say  that  you  were  tliis  day  under  the  dominion  of  the  word 
tum.^' 

"You  know  this  resemblance,"  said  Mr.  Seymour, as 
he  showed  the  figure  painted  on  one  side  of  the  card  to  his 
daughter. 

"  It  is  the  vicar !  "  exclaimed  Louisa. 

It  was,  indeed,  a  portrait  of  that  most  excellent  cha* 
racter,  represented  in  the  costume  in  which  he  usually 
appeared. 

"  Turn  it  round,"  said  Mr.  Seymour. 

Louisa  twirled  the  cord,  and  the  effect  o^  ^"^  xi^XaJcsssa 
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was  to  convert  the  humble  yiear  into  the  dignified  bishop ; 
his  meajg^  form  was  instantly  changed  into  a  corpu- 
lent figure,  which  was  still  further  inflated  by  the  addi- 
tion of  the  episcopal  robes  and  lawn  aleeres,  while  his 
ang^ar  features  were  softened  by  the  giaoefiil  curves  of  an 
immense  wig. 

<^  I  will  give  you  a  motto  for  it,"  aaid  the  owjor,  ^'  and 
may  it  be  prophetic! — ^bapid  PBEFSiuiSNT/' 

^^  I  will. now  show  you  the  improvement  which  has  been 
effected  in  the  construction  and  use  of  this  toy/'  said  Mr* 
Seymour.  ^^  It  consists  in  altering  the  axis  of  rotation 
while  the  card  is  in  the  act  of  revolving,  in  order  that  the 
images  on  its  opposite  sides  may  be  broi^ht  into  different 
positions  with  respect  to  each  other.'* 

'^  There  cannot  be  any  doubt  that  such  would  be  the 
effect,  were  it  possible  to  change  the  axis  in  the  way  yon 
propose:  but  how  is  this  to  be  effected?"  asked  the 
vicar. 

^'  At  first  I  attempted  to  produce  the  change  by  the 
addition  of  several  other  strings,  but  I  soon  found,  that,  in 
order  to  avail  myself  of  this  expedient,  I  should  be  obliged 
to  stop  the  card  before  I  could  alter  the  axis ;  whereas 
my  great  object,  as  I  have  just  stated,  was  to  produce  the 
change  while  the  card  was  in  the  act  of  spinning,"  an- 
swered Mr.  Seymour. 

"  And  I  shrewdly  suspect  that  such  must  necessarily 

be  the  case,  adopt  whatever  expedient  you  may,"  observed 
the  major. 

'^  No  indeed  ;  I  have  at  length  succeeded  to  my  entire 
satisfaction,  and  that  too  by  a  most  simple  scheme,  after 
having  tried  without  success  many  very  complicated  con- 
trivances." 

The  party  were  very  desirous  of  witnessing  the  triumph 
of  skill,  and  Mr.  Seymour  produced  the  card  with  its 
appendages,  of  which  we  shall  here  present  our  readers 
with  an  engravii^ ;— 
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In  all  respects  tjie  card  is  constructed  like  ihe  common 
Thau  ma  trope  ;  the  subject,  it  ivill  be  perceived,  is  that  of 
a  man  drinking,  tlie  buttle  Iwiiig  place<i  on  one  .-iiie,  and 
the  head  on  the  other;  upon  revolving  the  card,  io  the 
•nHnaiy  manner,  the  two  images  niU  appear  together  as 
represented  in 

Fig.  3, 


The  improvement  consists  in  inserting  in  one,  or  if  a 
Ui]]  g^reater  change  be  desired,  in  both  sides  of  the  card, 
two  strings,  as  seen  in  fig.  1 ;  vii.  A  d  and  a  e,  which, 
BDited  at  a,  form  a  common  string  for  twirling  the  card. 
The  cord  a  d  is  elastic,  while  the  string  a  e  is  incapable  of 
hang  stretched.  If,  therefore,  while  the  card  is  in  the  act 
of  epinnii^,  the  cord  ADbe pulled  with  an  increased  force, 
It  will  take  the  position  d  c,  while  the  inelastic  string  a  e 
wlli  at  the  same  time  a^ume  that  of  e  c.  The  conse- 
qoence  of  which  will  be  that,  instead  of  the  card  spinning" 
•n  the  axis  in  the  direction  a  b,  it  will  now  spin  on  that 
wliidi  is  in  the  direction  c  b,  and  we  shall  accordingly  see 
the  images  on   the  opposite  sidee  of  tb«  cax^  ^a  S\%«t«e\ 
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positions  vith  respect  to  each  other;  at  one  momeDt  the 
bottle  will  be  seen  in  the  hand  of  the  drinker  as  repre- 
BWted  in  tig,  3,  and  in  the  next  at  his  mouth,  as  shown  In 
the  cut  below : — 


while,  by  tdternately  tightening  and  relaxing  the  atrii^, 
the  figure  will  be  seen  in  the  very  act  of  r^ung  and  lower- 
ii^  the  bottle. 

Mr.  Seymour,  having  explained  Ae  prindple  of  his  im- 
provement, as  we  have  ^»ve  related,  proceeded  to  exem- 
plify it  by  a  series  of  differmt  subjects.  We  shall  select 
two  or  tiu%e  of  them  for  the  sake  of  illustration.  A  card, 
with  a  jockey  on  one  side  and  a  horse  on  the  other,  on 
spinning  round  presented  the  combined  %are;  upon  tight- 
ening the  string,  in  the  manner  we  have  described,  the'  cord 
changed  its  axis,  without  the  slightest  halt  or  hesitation 
in  its  rotation,  and  the  rider  was  in  an  instant  canted 
over  the  head  of  his  charger ;  in  a  minnent,  tiowever,  he 
appeared  remounted;  after  which,  by  pulling  the  strii^ 
with  different  d^^rees  of  force,  he  was  made  to  stand  on 
the  saddle,  and  to  exhitut  a  number  of  different  move- 
ments. 

The  figure  of  an  Indian  juggler  was  represented  in  the  act 
of  throwing  up  two  balls ;  on  spinning  the  card,  and  at  the 
same  time  altering  the  position  of  the  circle,  in  the  manner 
already  described,  three,  and  afterwards  four,  became 
visible.  When  the  card  revolved  upon  its  original  asis, 
two  of  the  balls  on  the  reverse  side  coincided  with  the  two 
painted  on  the  front,  so  that  during  the  revolutioa  they  fell 
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u{k>n  the  same  spot  on  the  retina,  and  therefore  produced 
a  single  impression ;  but  as  soon  as  the  position  of  the  card 
was  changed,  these  spots  were  brought  upon  different 
points,  and  consequently  produced  separate  and  independent 
images.  By  alternately  tightening  and  relaxing  the  strings, 
the  balls  were  seen  in  motion,  arising  from  and  fidling  into 
the  hand  of  the  juggler. 

The  next  subject  which  we  shall  describe  produced  a 
considerable  degree  of  merriment.  The  vicar  inspected  the 
drawing,  and  observed  that  he  saw  a  pulpit  placed  on  the 
banks  of  a  pond ;  the  card  was  made  to  spin,  when  a  tailor 
was  seen  haranguing  from  the  former,  and  a  goose,  at 
the  same  instant,  fluttering  over  the  water.  The  circle 
was  now  suddenly  shifted,  and  the  vicar  was  desired 
to  state  what  he  saw  :^^^  Why,  bless  me  I "  exclaimed  Mr. 
Twaddleton,  ^'  the  tailor  is  justly  served ;  he  is  ducked  in 
the  pond,  while  the  goose  has  taken  his  place  in  the 
pulpit.'* 

Fearing  that  we  may  have  exhausted  the  patience  of  our 
reader,  we  shall  only  relate  one  more  example.  It  was  a 
Turk,  who,  by  means  of  the  expedient  we  are  illustrating, 
was  made  to  draw  his  sabre,  and  cut  off  the  head  of  his 
antagonist,  which  immediately  fell  into  the  hands  of  the 
decapitated  person,  who,  like  St.  Denys,  appeared  as  if 
walking  off  with  perfect  indifference. 

<^  You  must  admit  that  these  effects  are  no  less  novel 
than  they  are  extraordinary,  and  that  they  are  capable  of 
almost  endless  variation,"  said  Mr.  Seymour. 

<<  I  admit  it  all,"  replied  Mr.  Twaddleton,  ^^  and  I  have 
only  to  express  a  hope  that,  amidst  all  your  improvements, 
you  will  never  lose  sight  of  your  first  and  most  laudable 
design,  that  of  rendering  your  toy  subservient  to  classical 
illustration :  your  triumph  will  then  be  complete,  and  I 
shall  willingly  acknowledge  that  there  is  not  only  philoso- 
phy but  literature  in  your  sport." 

^*  I  must  not  quit  this  subject,'*   said  l&x.  ^^^^^'^'^^^ 
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Ok^xxni: 


"  until  I  li&ve  exhibited  aDotiier  tt^,  vUg^  like  tfae 
ThBumatrope,  it  indebted  for  its  efibct  ta  tbs  optical  piin- 
ciple,  which  I  trust  is  now  well  nndentood  1^  all  preeeot, 
til.  tliat  OH  impreuion  madt  tm  tke  raHMa  kuU  for  a  eer- 
taim  period  i^ier  tke  ol^ect  UMet/htu  frwM  wJfibfryttrN." 
'  The  annexed  woodcut  ] 
which  Mr.  Se;^our  ulluded. 


It  consists  of  a  disc  of  blackened  tin  plate,  wliich  la  nude 
to  revolve  on  its  axis  in  the  manner  above  exhibited.  A 
narrow  opening  extends  from  the  circumference  to  Hm 
centre  as  seen  at  a.  If  a  device  of  any  kind,  as  a  star 
(which  for  increasing'  the  beauty  of  the  ezperimeut  ougtil 
to  be  transparent  and  illuininBted  with  a  lamp),  be  placed 
behind  tlie  disc,  it  is  evident  that,  aa  long  as  the  circle 
remains  at  rest,  no  other  part  of  the  figure  can  be  visible 
than  tliat  which  ie  immediately  behind  the  slit  a,  bnt  fhe 
instant  it  is  put  into  rapid  motion  the  whole  of  the  star 
will  be  seen,  as  exhibited  in  figure  b. 

Mr.  Seymour  observed  that  the  explanation  of  the  [die>    I 
nomenon  was  obvious  j — each  successive  portion  of  tlw 
figure  Been  through  the  openiug  remains  on  the  eje  until 
the  circle  has  com^\ele&M&«iv^aftTeH(^x;vflx.  I 
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**  This  experiment,"  continued  Mr.  Seymour,  <' admits 
of  a  very  curious  modification,  which  I  shall  now  proceed 
to  exhibit." 

Three  coloured  wafers  were  then  placed,  at  equal  dis- 
tances from  each  other,  on  the  disc,  and,  the  instrument 
having  been  arranged  before  a  looking-glass,  the  party 
were  desired  to  observe  the  reflected  image  as  the  circle 
revolved. 

^'The  wafers  are  blended  into  one  continuous  zone,'^ 
observed  Mrs.  Seymour, 

^^  To  be  sure,"  said  Louisa ;  ^'  upon  the  same  principle 
that  the  ignited  stick  appears  as  a  fiery  circle." 

^'  It  would  be  very  strange,  after  the  different  experiments 
we  have  seen,  if  we  were  not  able  to  explain  the  present 
appearance,"  observed  Tom. 

**  The  fiery  circle  produced  by  the  revolving  stick  is  sL 
much  better  illustration  of  the  principle;  I  do  not  see 
Irhat  object  Mr.  Seymour  has  in  thus  multiplying  hb 
experiments/'  said  the  vicar. 

"  Gently,  if  you  please,  Mr.  Twaddleton,  and,  before 
you  favour  us  with  your  criticism,  wait  until  I  have 
eoncluded  my  experiment.  You  have  seen  that  the  re- 
flected image  of  the  revolving  wafers  appears  as  a  con« 
tinuous  zone,  and  you  have  very  correctly  explained  the 
reason  of  such  an  appearance ;  but  I  must  now  request  you  to 
inspect  the  reflected  image  through  the  slit  in  the  disc,  as 
it  revolves,  and  say  what  new  effect  you  observe." 

**  How  very  strange  1"  exclaimed  Tom ;  "  I  see  the  three 
wafers  very  distinctly,  and  perfectly  at  rest." 

** Impossible!"  exclaimed  the  vicar:  "let  me  have  a 
peep.  Why,  I  declare  they  appear,  as  you  say,  stationary, 
Uthough  I  know  them  to  be  in  rapid  motion ;  as  sure  as 
gkte  I  shall  become  a  Cartesian." 

The  major,  Louisa,  and  Mrs.  Seymour  were  all  equally 
surprised,  and  incapable  of  giving  any  explanation  of  the 
phenomenon  they  had  witnessecL 
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^^Let  us  remember/'  said  Mr.  Sefmoiir,  ^'that,  in 
▼iewii^  the  image  through  the  slit  in  the  revolving  dise, 
we  catch  but  a  momentary  gknoe  as  it  passes  before 
the  eje,  and  that  the  image  thus  produced  on  the  retina  is 
retained  until  the  next  revolution  again  brings  the  slit  into 
the  same  position.  Now  it  is  evident  that^  before  the  eye 
can  ascertain  a  body  to  be  in  motion,  it  must  observe  it  ih 
two  succesive  portions  of  time,  in  order  to  compare  its 
change  of  place;*  but  in  the  experiment  under  consi- 
deration, the  glance  is  momentary,  the  wafer  is  no  sooner 
seen  than  it  passes  away ;  its  figure  alone  is  impressed  upon 
the  retina,  and  this  impression  is  continued  without  any 
change,  until  the  circle  completes  its  round,  and  conse- 
quently the  inmge  must  appear  at  rest.'' 

^'  I  understand  you ;  the  figure,  but  not  the  motion,  of  the 
wafer,  is  discernible  in  the  short  period  during  which  it  is 
visible  through  the  slit,"  observed  the  vicar. 

^^  I  lately  witnessed  a  beautiful  illustration  of  this  subject 
at  the  Royal  Institution,"  said  Mr.  Seymour.  ^^  A  number 
of  cogged  wheels,  cut  out  of  pasteboard,  were  set  in  motion 
in  a  perfectly  dark  room,  wlien  occasional  flashes  of  light 
from  an  electric  battery  displayed  their  forms  most  dis- 
tinctly, and  yet,  although  whirling  round  at  the  time,  they  ap* 
peared  to  the  spectator  as  motionless  as  so  many  solid  blocks 
of  marblcf  In  like  manner,  in  a  storm  during  the  darkness 
of  midnight,  the  rolling  ship  and  waves,  when  rendered 
visible  by  flashes  of  lightning,  will  appear  as  completely  at 
rest  as  a  representation  of  tliem  upon  the  canvass.  So 
again,  in  viewing  a  fountain  in  full  play,  the  eye  sees  only 
a  clouded  mist  issuing  from  the  jet :  but,  if  in  the  dark 

•  ^  Our  knowledge  of  motion  is  a  deduction  of  reasoning,  not  a 
perception  of  sense ;  it  is  derived  from  the  comparison  of  two  posi- 
tions ;  the  idea  of  a  change  of  place  is  the  result  of  that  comparison 
attained  by  a  short  process  of  reasoning." — Lard  Brougham, 

t  Since  the  last  edition  of  this  work,  Mr.  Talbot  has  veiy  ingeni- 
ously availed  himBelf  of  the  phenomenon  for  obtaining  instantaneous 
photogenic  images  ot'\>o^eA\xL  xvs^<^i&&\\»cu 
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relaxed  into  the  engagiaig  aneet  of 

*^  Before  quitting  thi»  stAjetL^  ttm^awsd  be^  ^^  I  hav# 
yet  another  toj  in  store  for  josr  anmeBMsot ;  it  k  fimtiAmA 
upon  the  optical  prindple  wlach  I  hare  erery  renMin  t^> 
believe  you  now  thoroughlj  andcfstaod,^  A  «quar«  \io% 
was  then  produced  coniainiag  a  Manber  of  eanl  dwe*^  tli# 
edges  of  which  exhibfteiJ  a  seii^i  of  notelMw  ^frr^[Hm4Uiff 
with  the  ^;ures  ddineatad  on  their  mafj^o#«  TImU  iIm 
reader  may  better  midentand  their  ttmstUm^tottf  m$  w«ll  m$ 
the  ezphmation  of  Mr*  SejBKwr^  the  foUowifig  repr«««ifta' 
tion  has  been  introdqped* 

''  To  exhibit  the  magical  efleets  af  thU  t/iy/'  wkl  Mr. 

Seymour,  ^  I  will,  by  meanf  of  the  spindle  U>  whkU  It  U 

attached,  cause  it  to  reroire  rapidly  before  tl««  kx/klNjf* 

glass,  and  you  shaU  Tiew  the  refleetioo  th  rou(gti  tka  iiVM>\\>\^i^)f 

«  Sse /mohI  of  Ibe  £«ys|  bMlitatkm,  1I«».  1. 
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Each  member  of  the  party  obeyed  in  succession  ibe 
direction  thus  ^ven,  and  aeverally  expressed  the  grol 
astonishment  they  felt,  at  observing  the  figures  in  conatant 
motion,  and  exhibiting  the  most  grotesque  attitudes. 

"Mow," said  Mr.  Seymour,  "attend  to  my  esplanalion. 
Each  figure  is  seen  through  the  aperture,  and  as  it  passes 
and  is  succeeded  in  rapid  succession  by  another  and 
another,  differing  from  the  former  only  in  attitude,  the  ejt 
is  cheated  into  the  belief  of  its  being  the  same  object  soC' 
cessively  chan^ng  the  position  of  its  body.  Consider  wlist 
takes  place  in  an  image  on  the  retina  when  we  actually 
witness  a  man  in  motion ;  for  instance,  a  man  jumping 
over  a  gate :  in  the  first  moment  be  appears  on  the  ground, 
in  the  nest  his  legs  are  a  few  inches  above  it,  in  the  thiid 
they  are  nearly  on  a  level  with  the  raU,  in  the  fourth  he  i» 
above  it,  and  then  in  the  successive  moments  he  is  seen 
descending  as  he  taA,  v**wi«A^  ■wea,   K.-p«Mid."i  Bimilar 
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effect  is  produced  on  the  retina  by  the  successive  substitu- 
tion of  figures  in  corresponding  attitudes,  as  seen  through 
the  orifices  of  the  revolving  disc ;  each  figure  remaining 
on  the  retina  long  enough  to  aUow  its  successor  to  take  its 
place  without  an  interval  that  would  destroy  the  illusion." 

^'  Nothing  can  be  more  satis&ctory  than  your  explana- 
tion of  this  very  extraordinary  toy,"  observed  the  vicar. 

^^  I  am  now  about  to  exhibit  what  I  consider  a  great 
improvement  in  its  construction,  inasmuch  as  we  thus  get 
rid  of  the  minor,  and  enable  two  persons  to  witness  the 
deception  at  the  same  time,"  said  Mr.  Se3rmour.  <^  For 
this  purpose  I  have  a  spindle,  at  each  end  of  which  a  disc 
is  placed,  and  which  I  hold  in  my  hand."  We  deem  it 
expedient  to  illustrate  this  arrangement  by  a  woodcut. 


**  By  revolving  the  spindle,  you  perceive  that  both  cards 
are  made  to  turn  round  with  equal  velocity.     Tom,"  said 
hw  father^  "  look  through  the  orifices  of  the  disc  on  my 
right  hand,  and,  Loui-sa,  do  the  same  on  ro:^  \e^"     T>afc 
chUdren  obeyed,  and  5imuitaneously  expressed  tWvc  v^oxsAet 
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at  what  they  witnessed.  <^  The  figures  are  aU  dancing! " 
cried  Tom.  ''  The  horses  are  aU  prancing !  **  exclaimed 
Louisa. 

^<  You  have  not  yet  told  us  the  name  of  this  toy/'  ob^ 
served  the  vicar. 

^'It  has  received  several  names,"  answered  Mr.  Sey- 
mour, ^^  as  Phantcumascope,  Phanakuiisocpey  &c.,  derived, 
as  you  no  doubt  perceive,  from  the  Greek."  It  is  scarcely 
necessary  to  observe  that  the  appearances  thus  produced 
may  be  infinitely  varied :  heads  opening  their  mouths^  and 
distorting  their  countenances ;  creeping  serpents,  and  ma- 
chinery in  active  operation,  are  amongst  the  subjects  that 
have  excited  the  gpreatest  admiration. 

Louisa  here  observed,  that  she  had  lately  seen  a  most 
extraordinary  optical  illusion,  termed  '^  Fluttering  Hearts** 
^^  You  allude  to  the  figures,  worked  in  worsted,  on  a 
groLund  of  a  complementary  colour,"  said  her  father. 

^'  To  be  sure ;  and  by  moving  about  the  tablet  before 
the  subdued  light  of  a  lamp  or  candle,  the  figures  in 
question  will  appear  as  if  in  motion,  and  quite  free,  and 
disconnected  with  the  ground  upon  which  they  are  de- 
picted," answered  Louisa. 

'^I  am  glad  you  have  directed  your  attention  to  an 
appearance  which  has  much  puzzled  wiser  heads  than  our 
own,"  observed  Mr.  Seymour. 

^^  I  also  have  heard  that  some  difierence  of  opinion  exists 
as  to  the  exact  cause  of  this  illusion,"  said  Miss  Villers, 
^*  and  have  prepared  a  specimen  for  your  use,  not  worked 
in  worsted,  but  painted  on  card ;  and  I  have,  moreover, 
given  to  it  the  convenient  form  of  a  hand-screen,  which  I 
now  place  at  your  disposal." 

"  Many  thanks,  my  dear  Miss  Villers.'* 
Mr.  Seymour,  in  the  evening  of  the  day,  drew  his  family 
party  around  him,  and,  by  the  aid  of  a  candle  was  enabled 
to  exhibit  the  extraoTdvnax^j  ^u^i^eatance  above  related. 
*^  Now,'*  said  he,  ^'  Vu  oT^«t  \»  wfw<i  ^%e»qs^  «baca&M^\s^T^ 
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explanation  of  this  appearance,  let  ub  slowly  and  carefiilly 
observe  what  takes  place.  If  we  fix  the  eye  upon  some 
salient  point  of  the  figure,  we  shall  soon  become  convinced 
that  it  does  not  actually  change  its  place,  with  reference 
to  the  coloured  gpround  upon  which  it  is  depicted ;  and  if, 
next,  we  notice  what  change  takes  place  on  the  sur&ce  of 
the  figure,  as  the  tablet  b  moved  to  and  fro,  we  shall  detect 
a  ^  penumbra^  that  is,  an  imperfectly  defined  shadow, 
flitting  across  it.  Now  if  this  &ct  be  admitted,  two  distinct 
questions  will  arise  out  of  it,  first,  how  is  the  shadow  pro- 
duced ?  and  secondly,  upon  what  principle  is  the  idea  of 
motion  thus  conveyed  by  it? — In  answer  to  the  first  of 
these  questions,  I  must  express  my  belief  that  it  is  a 
lingering  impression  upon  the  retina,  produced  by  that  of 
the  coloured  ground,  or  that  the  colour  of  the  figure,  and 
that  of  the  g^und,  unequally  retain  their  hold  upon  the 
eye,  as  to  duration  of  time,  and  consequently  that  one.  im- 
pression, if  I  may  so  express  it,  overlaps  the  other." 

*^  After  your  explanation  of  the  retention  of  an  image 
for  several  seconds  by  the  eye,  I  think  I  can  comprehend 
your  meaning,''  said  Miss  Yillers. 

"  Well,  if  this  be  granted,  I  think  I  can  convince  you, 
by  ocular  demonstration,  that  the  transit  of  a  shadow  over 
an  illuminated  sur&ce  will  have  a  tendency  to  produce 
apparent  motion/'  So  saying,  Mr.  Seymour  proceeded, 
with  lamp  in  hand,  to  the  marble  bust  of  Newton,  that  was 
mounted  on  a  pedestal  in  a  comer  of  his  library,  and  on 
slowly  moving  the  light,  in  different  directions,  before  it, 
the  whole  party  acknowledged  that  the  countenance  cer- 
tainly became  apparently  animated  by  varied  and  changing 
expressions. 

The  party  now  dispersed,  not  less  gratified  than  they 
had  been  instructed  by  the  lesson  they  had  received. 
«  «  «  «  «  « 

The  mighty  magician  of  the  North  has  compared  the 
course  of  a  narrative  to  the  progress  oi  a  «\x>t\^  t^^  ^<^^\\ 

1  Ti 
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hill  by  an  idle  truant  boy,  '^  which  at  first  moveth  slowly, 
av(Hding  by  inflection  every  obstacle  of  the  least  import* 
ance ;  but  when  it  has  attained  its  full  impulse,  and  draws 
near  the  conclusion  of  its  career,  it  smokes  and  thunders 
down,  making  a  rood  at  every  spring,  clearing  hedge  and 
ditch,  like  a  Yorkshire  huntsman,  and  becoming  most 
furiously  rapid  in  its  course  when  it  is  nearest  to  being 
consigned  to  rest  for  ever.  Even  such,''  says  he,  ^'  is  the 
eourse  of  a  narrative;  the  earlier  events  are  studiously 
dwelt  upon ;  but  when  the  story  draws  near  its  close,  we 
hurry  over  the  circumstances,  however  important,  which 
your  imagination  must  have  forestalled,  and  leave  you  to 
suppose  those  things  which  it  would  be  abunng  your  pa- 
tience to  relate  at  length." 

Let  the  reader  of  the  present  work  aocqit  this  explana- 
tion, as  an  apology  for  the  abrupt  and  rapid  manner  in 
which  we  shall  now  accelerate  our  narrative.  Since  the 
last  lecture,  our  history  has  advanced  nearly  three  weeks, 
during  which  interval  The  major  had  made  every  arrange^ 
ment  for  the  approaching  marriage.  It  was  finally  agreed 
that  the  ceremony  should  be  performed  at  Overton  church ; 
and  as  the  ''  happpy  couple  '*  expressed  a  wish  to  pass 
their  *' honeymoon"  in  a  retired  part  of  Yorkshire,  the 
major  consented  to  postpone  his  fete  until  after  their  re- 
turn ;  nor  was  he  displeased  at  such  an  arrangement,  as  it 
afforded  time  for  getting  up  his  entertainment  on  a  more 
libera]  scale  than  could  otherwise  have  been  accomplished, 
and  for  inviting  his  numerous  friends  to  attend  it.  We 
shall  now  avail  ourselves  of  that  peculiar  Lethean  property 
which  has  been  often  ascribed  to  the  pen  of  the  author,  and 
commit  the  reader  to  the  arms  of  Morpheus,  where  it  is  our 
intention  that  he  shall  remain  until  the  morning  of  the 
nuptials. 

«  4|^  «  «  «  « 

Reader,  awakeA  t\\es\xT\\!»3aaT^safc\i,  %xA^^toa^Sa\sA\ia^ 
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herself  in  her  most  goigeoua  apparel  for  the  approaching 
ceremony ;  the  family  of  the  Lodge  have  been  already 
roused  front  their  slumliers  by  the  attendance  of  minstrels, 
whom  tlie  vicar  had  directed  to  salute  the  bridal  party  at 
break  of  day.  But  hark  I  while  we  are  thus  trifling,  the 
village  of  Overton  is  in  a  bustle ;  the  marriage  ceremony 
is  over ;  the  bells  of  tlie  church  are  ringing  right  merrily 
their  festive  peals;  many  a  haridkercbief  is  waving  from 
the  cottage  windows,  while  the  duurs  are  decorated  with 
garlands ;  the  vicarage  is  ornamented  with  fragments  of 
Venetian  tapestry  ;  the  pea^iants,  drei^sed  in  their  holiday 
garments,  are  carrying  nosegays  in  their  hands,  to  present 
io  the  bride  as  an  offering  of  their  respect,  or  to  fitrew  in 
her  path,  as  an  emblematic  expre^ision  of  their  wishes. 

The  party  having  reached  Osterley  Park,  we  were  pro- 
ceeding to  describe  the  banquet  which  had  been  prepared, 
and  the  various  devices  and  emblenia  with  which  it  had 
been  decorated,  under  the  classical  direction  of  the  vkjar, 
when,  alas  !  our  publishers,  like  the  harpies  of  old,  unex- 
pectedly pounced  upon  ua,  and' warned  us  from  the  feast — 
"  diripiuntque  dopes"  as  Virgil  has  it. 

"  You  have  already  exceeded  the  prescribed  limits — you 
must  close  the  scene— remember  that  you  have  eng^!;ed 
to  condense  the  work  into  one  volume,"  said  they.  We 
remonstrate,  but  in  vain.  We  request  but  a  few  pages,  in 
order  that  we  may  give  onr  charaters  a  dramatic  exit ;  but 
they  reply  to  ua  in  the  words  of  Sneer  in  the  Critic,  ".  O 
never  mind !  so  as  you  get  them  off  the  stage,  I  '11  answer 
for  it  the  reader  won't  care  how." 

Tou  see  then,  gentle  reader,  bow  vain  it  would  be  to 
struggle  against  such  arbitrary  and  tasteless  masters ;  we 
shall,  therefore,  without  any  further  apology,  rii^  the 
s  bell  and  drop  the  curttun. 
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CHAPTER    XXIV. 

PREPARATIONS  FOR  THE  APPROACHINO  FETE.  —  THE  ARRIVAL  OF  THE 
OdESTS. — THE  PROCESSION  OF  THE  BRIDAL  PARTY  TO  08TERLEY 
PARK. — THE  MAJOR  AND  HIS  VISITORS  SUPERINTEND  THE  ARRANQE- 
MENTS  IN  THE  MEADOW.  —  THE  CURIOUS  DISCUSSIONS  WHICH  TOOK 
PLACE  ON  THAT  OCCASION. — THE  ORIOIN  OF  THE  SWING. — MEBBT- 
ANDREWS. — TRAOETOUBS,  ETC. — THE  DINNER  AT  THE  HALL.  —THE 
LEARNED  CONTROVEEU37  WHICH  WAS  MAINTAINED  WITH  RESPECT  10 
THE  GAME  OF  CHESS. 


A  MONTH  had  nearly  elapsed  since  the  bridal  pair  had 
quitted  Overton ;  and  during  this  period  the  greatest  acti- 
vity had  been  displayed  by  the  itinerant  corps  of  Momus, 
under  the  superintendence  of  their  manager,  Ned  Hopkins. 
The  various  show^booths  had  been  erected  by  their  re- 
spective owners  with  an  expedition  that  might  have  put 
many  a  prouder  architect  to  shame :  the  marquees  and  the 
temporary  rooms  had  been  completed  under  the  manage- 
ment of  Tom  Plank ;  and  for  those  whose  appetite  might 
hold  precedence  of  the  senses  of  sight  and  hearing,  ample 
funds  of  gratification  had  been  provided  by  the  accom- 
plished hostess  of  the  "  Bag  of  Nails/'  whose  grim  troop  of 
kettles  and  stewpans  had,  during  the  whole  of  the  week, 
been  chirping  and  chuckling  over  the  kitchen  range  until, 
for  lack  of  rest,  its  very  cheeks  had  cracked  from  yawning. 
The  numerous  friends,  who  had  responded  to  the  joint 
invitations  of  the   M^gor    and   Mr.   Seymour  were   fast 
arriving.   Amidst  an  assemblage  of  fashionables  from  Bel- 
gravia,  and  the  elite  of  the  county,  were  to  be  seen  a  motley 
display  of  discordant  s^vtvta.    Foremost  in  the  field  were 
the  military  friends  oit]icLftm«^OT,>\<\iQ^\\v^^8stf^^\Tg^^ 


Oi^k  XHT.       MADB  SCBEJfCE  W  EABKEST.  405 

of  peace,  despairing  of  a  glorious  martyrdom  from  shells 
and  cannon,  were  e'en  content  to  lay  sief^  to  the  major's 
VelI-«tored  pantry, — to  be  blown  up  with  ragoilts  and 
turtle,  fired  by  BurguDdy,  and  bombarded  by  Champ^ne 
corks,  uncier  the  command  of  their  old  and  gallant  com- 
rade. Then  came  Members  of  Parliament,  broken  down 
by  the  weight;  cares  of  le^lation;  poets  reduced  to  a 
^^capnl  mortuum"  by  a  species  of  spontaneous  comb(uti(Mi ; 
novelisiB  driven  wild  by  the  creations  of  a  distempered 
&ncy;  Cambridge  wranglers  so  attenuated  by  mathematical 
abstractions  a^  to  have  become  as  angular  as  their  diagiams 
of  demonstration  ;  etymolo^ts,  whose  small  and  mole-eet 
^es  gave  token  of  their  obscure  and  toilsome  calting ;  then 
L  Ricceeded, asif  in  pleasingaod  strikingcontrast,anibiciind 
I  party  of  geological  tourists,  radiant  with  the  healthfiil  glow 
I  of  the  mountain  breeze,  with  hammers  in  hand,  as  if  pre- 
I  pared  to  knock  the  world  about  the  ears  of  those  who  di»- 
I  puted  their  sovereignty  over  the  universe ;  and,  last,  though 
'  very  far  from  the  least  attractive  part  of  this  assemblage, 
came  pale-faced  but  limber-tongued  lawyers,  who,  having 
tkrown  off  their  cares  with  their  wigs,  and  plunged  their 
brie&  in  the  Lethe  of  a  long  vacation,  had  joyfiilly 
accepted  the  hospitality  of  Osterley  Park,  as  an  agreeable 
and  seasonable  recreation  :  but  as  taciturnity  and  quiescence 
do  not  constitute  the  characteristic  elements  of  a  lawyer's 
Itoliday,  let  not  the  reader  conclude  that  they  abandoned 
their  c<Hitroversial  tendencies ;  but,  on  the  contrary,  let 
lum  admire  that  harmonious  adjustment  by  which  the 
moral  world  is  regulated ;  let  him  acknowledge  the  wisdom 
lij  which  tranquillity  ia  ahed  over  such  wild  spirits,  and  a 
TWit  or  safety-valve  provided  for  the  escape  of  that  high- 
pcesBure  of  pugnacity,  which,  no  longer  expended  in 
aotoatii^  the  wheels  of  the  law,  might  have  occasioned 
tiie  most  direful  explosions,  liad  it  not,  like  the  electricity 
of  the  thunder-cloud,  found,  if  not  a  silent,  a.t  loa^  «. 
«  oendactor. — It  is  to  be  dee'^ly  teg^XR^  *£&>>.  ^ 
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reporter  had  not  been  engaged  to  chronicle  the  sayings  anc 
doings  of  these  intellectual  gladiators. 

The  major  now  anxiously  awaited  the  arrival  of  ever] 
post,  in  expectation  of  a  letter  that  might  announce  the  da} 
upon  which  Henry  Beacham  and  his  bride  would  return  U 
Osterley  Park.  At  length  the  long-anticipated  intelligent 
was  received,  that  they  might  be  expected  at  Overton  b} 
four  o'clock  on  the  day  after  the  morrow.  The  vicar  vm 
immediately  summoned  to  a  council,  and,  on  his  arrival, 
retired  with  the  major  for  the  purpose  of  consulting  th( 
chronicles  of  Holinshed  and  Froissart,  touching  certain 
points  of  ceremonial  that  might  guide  them  in  theii 
arrangements  for  receiving  the  bride.  The  vicar  pleaded 
in  favour  of  the  forms  that  were  observed  on  the  occasion 
of  the  public  entrance  of  Queen  Isabella  into  the  city  of 
Paris,  but  the  major  objected  to  the  plan,  on  account  of 
the  pageant  representing  the  siege  of  Troy ;  a  point  upon 
which  the  vicar,  as  may  be  readily  imagined,  most  perti- 
naciously insisted  ;  so  that  the  gentlemen  separated  without 
having  arrived  at  any  satis&ctory  conclusion  upon  the  sub- 
ject, and  the  question  was  transferred  to  another  jurisdiction. 
No  sooner  had  it  become  known  that  Mr.  and  Mrs.  Beacham 
were  shortly  to  arrive,  than  the  more  respectable  yeomen 
of  the  parish  assembled  at  the  village  inn,  to  concert  a 
plan  for  receiving  them  with  all  due  honour,  when  it  was 
finally  arranged  that  the  village  should  be  decorated  with 
garlands,  and  the  maypole  erected  on  the  spot  where  its 
gaudy  streamers  had  for  so  many  ages  annually  floated  on 
the  breeze  of  spring.  It  was  further  resolved,  that  every 
person  who  could  furnish  himself  with  a  horse  should 
attend  at  a  certain  spot  by  the  hour  of  three,  in  order  to 
advance  in  procession,  and  escort  the  happy  couple  through 
Overton  to  Osterley  Park.  The  major,  upon  receiving 
these  resolutions,  issued  such  orders  as  might  be  necessary 
for  carrying  them  into  effect ;  he  also  signified  his  desire 
that  those  musimivs  Wio  \i^^a.\^^  ^tcvh^  i^r  the  im- 
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pending  festivities  should  be  in  attendance  at  the  place  and 
hour  that  had  been  fixed  upon.  The  friends  of  Major 
Snapwell  had  received  their  final  directions  for  the  cere- 
monial ;  and  Overton  was  overflowing  with  visitors.  Tom 
•hid  also  joined  his  £imily  circle. 

At  three  o'clock  on  the  appointed  day  twenty  signal- 

'guas  were  discharged  from  the  Park — ^the  village  bells 

^Unek  up  a  festive  peal — ^the  flag  was  hoisted  on  the  spire 

oiUe  church — and  upwards  of  forty  respectable  yeomen, 

'fiun^srs,  and  tenants,  mounted  on  their  horses,  and  deco- 

jratedwith  ribands  and  flowers,  had  assembled  as  an  escort. 

Thft  church  clock  chimed  the  quarter-past  three,  as  the 

eaitiaees  of  Major  Snapwell  and  Mr.  Seymour,  and  those 

of  thei!  guests,  drawn  by  highly-decorated  horses,  entered 

the  vfflige ;  the  peasants  immediately  drew  back,  so  as  to 

fona  ai^avenue  through  which  the  party  might  pass,  while 

^outs  if  gladness  rent  the  air.    Each  horseman  had  pro- 

<vided  a  large  bough  of  oak  or  elm,  so  that  the  cavalcade 

in  motioi  appeared  like  a  moving  grove,  and  reminded  Mrs. 

Seymourof  the  advance  of  "  Bimam  Wood  to  Dunsinane." 

The  canages,  preceded  by  a  band  of  music,  occupied  the 

van    of   he  procession ;   then  came  about  fifty   village 

maidens,  fu^h  Carrying  in  her  hand  a  basket  of  flowers ; 

next  followed  the  horsemen  ;  and  the  procession  was  closed 

hj  a  denstgroup  of  peasants,  who  had  come  from  all  the 

country  rand.     The  vicar  appeared  on  horseback,  bustling 

in  all  direcions,  now  conversing  with  the  major,  now  with 

Mr.  Seymur;  at  one  time  moderating  the  pace  of  the 

horsemen,  and  at  another  keeping  back  the  pedestrians, 

whose  eageness  to  push  forward  created  an  inconvenient 

crowd  in  tb  foremost  ranks.     Mr.  Twaddleton  held  in  his 

right  handa  wand  decorated  with  ivy-leaves,  and  which 

resembled  i  appearance  the  thyrsus  of  Bacchus,*  except 

*  The  thyrsB  was  a  spear  entwined  with  leaves  or  a  fillet,  and  sur- 
mounted with  fir-cone ;  indicative  of  the  ancient  custom  of  flviQ>n^3!k% 
the  wine  with  resinous  ingredient. 
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that  the  cune  on  its  summit  hod  biten  replaced  by  a  bunch 
of  roses.  This  was  a  classical  conceit ;  and  hn  fully  ex- 
plained to  the  iDajor  the  reason  of  his  havhig'  adopted  such 
a  device  for  his  wand  of  office. 

"  The  rose,"  said  he,  "  was  dedicated  by  Cupid  to  Ha'- 
pocrates,  the  god  of  Silence,  to  eng^e  him  to  conceal  tie 
secrets  of  Venus ;  hence  lias  this  flower  been  considered  .he 
symbol  of  silence ;  for  which  reason  it  was  customar'  to 
hang  a  rose  over  the  banqueling-lable,  lo  signify  that  vhat 
was  there  spoken  should  be  kept  privaie,  or  '  undf  lie 
rose ;'  whence,  also,  to  present,  or  hold  up,  this  flower  to 
any  person  in  discourse,  served,  instead  of  an  admoiition, 
to  intimate  that  it  was  tim.e  for  such  person  t  hold 
hia  peace.  In  like  manner.,"  continued  the  aiiiquacy, 
"  you  will  observe  that,  by  virtue  of  ray  wand,  I  ahll  im- 
press the  obligation  of  silence  upon  the  crowd,  an.  easily 
calm  atiy  undue  clamour  that  may  arise." 

The  cavalcade  had  advanced  little  more  tha  half  a 
mUe,  when  the  niajor  suggested  the  propriety  o  halting 
until  his  nephew  and  niece  eliould  arrive ;  lo  thi  propo- 
sition the  vicar  readily  acceded,  and  accordingly  <sued  the 
necessary  orders. 

They  had  not,  however,  remained  stationary  bove  five 
minutes,  when  a  carriage  and  four  were  seen  althe  brow 
of  the  hill,  advancing  in  fiiU  speed.  A  geoeralind  siniul- 
taneous  shout  burst  from  the  crowd  ;  upon  whio  the  vicar 
raised  his  wand,  and  all  was  hushed.  How  fr  such  an 
effect  might  be  attributed  to  the  influence  of  hi  wand,  we 
shall  leave  the  sagacious  reader  to  determiue ;  bt  the  party 
smiled  at  so  striking  an  instance  of  classical  credulity  ; 
and  Mr,  Twoddleton,  highly  gratified  by  his  trimph,  rode 
forward  to  the  chariot,  which  was  not  mor  than  two 
hundred  yards  distant.  It  contained  Mr  and  Mrs, 
Beacliam,  whom  the  vicar  no  sooner  pereeied  than  he 
again  raised  his  wand,  and  again  witnessed  thflufluence  of 
Its  spell.    The  cbftnol  mtKa\\i'^Kn$S^,«»dki  the  next 
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moment,  Mr.  Twaddleton  was  seen  in  earnest  conyersation 
with  the  travellers.  He  informed  them  that  the  group 
they  saw  was  a  cavalcade  of  villagers,  who  had  been 
awaiting  their  arrival  on  the  road,  in  order  to  escort  them 
in  rural  triumph  to  Osterley  Park.  He  then  presented 
Mr.  Beacham  with  a  bag  of  nuts,  "  that  the  bridegroom,'' 
as  he  said,  ^^  might  be  enabled  to  comply  with  the  ancient 
Roman  custom  *  of  throwing  nuts  amongst  the  boys  to  be 
scrambled  for; — sparge,  marite,nuc€Sy  as  Virgil  has  it; — 
da  niices  pueris,  as  Catullus  sings."  Mr.  Beacham  held 
the  vicar  in  too  much  respect  to  laugh  at  his  eccentricities, 
and  he  therefore  accepted  the  bag,  with  a  determination  to 
gratify  his  wishes  in  so  harmless  a  whim. 

Jerry  Styles  was  now  directed  to  forward  the  two  mes- 
sengers to  Osterley  Park ;  and  he  accordingly  opened  a 
basket,  from  which  flew  two  carrier  pigeons,  who  inmie* 
diately  soared  into  the  air,  and,  having  attained  their 
greatest  altitude,  and  remained  apparently  stationary  a  few 
seconds,  darted  off  in  the  direction  of  Osterley  Park ;  every 
eye  was  stedi^tly  fixed  upon  the  birds ;  and  a  murmur  of 
satisfaction  and  wonder  ran  through  the  ranks,  as  the  saga- 
cious animals  lessened  in  the  distance.  (54.) 

The  musicians  struck  up  a  grand  march ; — the  whole 
cavalcade  was  in  motion.  Mr.  Beacham's  chariot  had  been 
drawn  on  one  side  of  the  road ;  the  carriages  and  horsemen 
proceeded  to  take  their  stations  in  the  rear ;  the  company 

*  Many  reasons  have  been  assigned  for  this  custom ;  the  more  com- 
monly received  opinion  is,  that  it  was  intended  as  a  token  of  the 
bridegroom  having  left  off  childish  diversions,  and  entered  on  a  more 
serious  state  of  Ufe  ;  whence  nucibus  relictis  has  passed  into  a  proverb. 
This  ooxgecture  is  favoured  by  Catullus : — 

«  Satis  diu 
Lusisti  nucibus.    Lubet 
Jam  servire  Thalassio." 

We   have  already  stated   that  nuces   were  played  with  like  our 
marbles ;  the  custom,  therefore,  might  be  intended  to  ex^T«i%  >2BAicV^<^ 
bridegroom  had  deserted  Mb  playthings. 
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in  the  former  kissing  their  hands,  and  waving  their  hand- 
kerchief, while  the  latter  lowered  their  branches,  and 
cheered,  as  they  passed. 

The  damsels,  in  advance  of  Mr.  Beacham's  carriage, 
opened  their  baskets,  and  strewed  the  road  with  flowers  as 
they  moved  forward. 

"Hark!"  exclaimed  the  major:  "the  pigeons  have 
arrived  at  the  park,  and  my  orders  have  been  fiiithfully 
obeyed :  they  are  firing  a  salute." 

"  And  it  has  been  heard  at  the  village,"  said  the  vicar; 
"  for  the  bells  have  just  commenced  their  peal  of  welcome.'' 
But  we  are  exhausting  the  patience  of  our  readers  with  the 
details  of  a  ceremony  in  which  it  is  very  probable  they  may 
feel  but  little  interest ;  although  we  freely  confess  that,  to 
ourselves,  few  pageants  have  such  attractive  charms  as 
those  innocent  and  simple  manifestations  of  genuine  feeling 
which  are  to  be  met  with  in  rural  life,  where  the  heart  has 
not  yet  been  chilled  by  that  benumbing  influence  which  has 
been  termed  "  the  progress  of  civilisation  ;**  and  which  has 
exchanged  the  free  and  warm  impulses  of  our  nature 
for  cold  and  studied  forms,  or  for  an  artful  display  of 
factitious  sentiment. 

During  the  progress  of  the  procession  through  the  village, 
Mr.  Beacham  had  not  been  unmindful  of  the  vicar's  request; 
he  poured  a  shower  of  nuts  amongst  the  boys,  which  occa- 
sioned much  frolic  and  good-humoured  contention ;  while 
the  peasants  caught  and  cracked  them,  without  any 
suspicion  of  the  Roman  custom  they  were  assisting  to  per- 
petuate. 

Having  arrived  at  Osterley  Park,  the  horsemen  formed 
a  double  line,  through  which  the  several  carriages  passed. 
The  gates  were  then  closed;  and  the  vicar,  stepping 
forward,  thus  addressed  the  assembled  multitude : — 

'*  Well-beloved  friends  and  parishioners,  I  am  desired  by 
Major  Suapwell  to  inform  you  that  refreshments  have  been 
prepared  in  the  village,  o£  vi\i\a\i  -^wsl  xsis^j  ^  i^artake  on 
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your  return.    Your  admission  into  the  park  this  evening 
would  interfere  with  those  arrangements  which  are  in  pro* 
gress  for  to*morrow's  jubilee;  let  me,  therefore,  request 
that  you  will  all  retire  peaceably." 
In  compliance  with  this  intimation,  the  whole  assembly, 

**  With  tongues  ftU  loudness,  and  with  ^es  all  mirth,"  . 

after  having  given  three  hearty  cheers,  retired  to  the 
village,  where  several  barrels  of  beer  had  been  disposed  in 
readiness  for  the  potation. 

The  vicar,  having  completed  his  harangue,  rejoined  the 
party  at  the  park,  where  its  hospitable  owner  had  prepared 
a  sumptuous  dinner.  It  was,  however,  proposed  that  the 
Tioar,  vit&  the  major,  and  such  of  his  guests  as  wished  to 
inspeet  the  preparations,  sh<{uld  previously  walk  round  the 
grounds.  Tom  and  his  sisters  begged  that  they  might  be 
kicluded  in  the  party ;  a  request  which  their  father  readily 
grai]^led,  as  he  said  that  some  opportunity  might  occiur  for 
explaining  the  nature  of  those  exhibitions  which  they  were 
to  witness  on  the  following  day.  The  same  feeling  induced 
Mr.  and  Mrs.  Beacham  and  several  visitors  to  join  the 
party,  hoping  that  they  also  might  profit  from  the  discourse 
which  Mr.  Seymour  intended  to  hold  for  the  instruction  of 
his  children.  The  reader  will  probably  be  induced,  for 
similar  reasons,  to  accompany  them.  If  he  has  attentively 
read  the  preceding  pages  of  this  work,  we  hope  he  has 
become  convinced  that  the  lessons  of  youth  may  occasionally 
convey  instruction,  as  well  as  amusement,  to  those  of  riper 
years. 

Ned  Hopkins  having  been  summoned  to  attend  the 
party,  and  receive  the  final  orders  of  the  vicar,  they  pro- 
ceeded to  the  elm-meadow,  where  the  grand  fair  was 
to  be  held,  and  in  which  were  disposed  a  long  line  of 
booths  for  the  motley  exhibitions  to  which  they  were  dedi- 
cated. 

"What  have  we  here?"  exclaimed  the  major^  a&  ha 
entei^  the  meadow;  '^a  row  of  poles  V 
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<<  Ned  Hopkins,"  cried  the  vicar,  ^^  how  has  it  hiq^pened 
that  the  ropes  have  not  been  affixed  to  these  poles?    Have 
I  not  said  that  every  arrangement  must  be  completed  this 
evening?    Those  poles,"  continued  the  vicar,  addressing 
himself  to  Major  Snap  well,  ^'  are  intended  for  swings,  fiom 
which  the  younger  peasants  will,  doubtless,  derive  mneh 
amusement,  while  their  sires  are  engaged,  in  the  adjoining 
field,  by  the  more  manly  exercises  of  quoits,  foot-radng, 
wrestling,  hurling,  &c.    You  are,  of  course,  aware,  gratie- 
men,  that,  in  admitting  the  swing  amongst  the  pastimes  of 
the  day,  I  have  the  support  of  classical  authority :  its  origin 
may  be  traced  to  the  Icarian  games,  the  celebraticm  of 
which  consisted  in  persons  balancing  themselves  on  coids 
attached  to  two  trees;  or,  iif  other  words,  in  swinging* 
They  were  instituted  in   commemoration  of  the  death 
of  Erigone,  who  no  sooner  discovered  the  murder  of 
her  father  Icarus,  than  she  piously  hung  herself  at  his 
tomb." 

**It  is  certainly  very  curious,"  said  the  major,  '*to 
observe  how  frequently  a  popular  ceremony  or  custom  has 
survived  the  tradition  of  its  origin  ;  it  is  thus,  for  instance, 
that  the  fond  mother  still  suspends  the  coral  toy,  with 
its  silver  tinkling  bells,  around  the  neck  of  her  in&nt, 
without  being  in  the  least  aware  of  the  superstitious  belief 
from  which  the  custom  sprang  (55) ;  and  I  have  little 
doubt  but  that  we  shall  to-morrow  hear  the  chorus  of 
'Derry-down'  re-echoed  by  those  who  probably  never 
heard  of  the  Druids,  and  much  less  of  the  choral  hymns 
with  which  their  groves  resounded  at  the  time  of  gathering 
the  mistletoe." 

"  You  need  not  go  so  far  back  as  the  Druids,"  said  Mr. 
Seymour :  ''  does  not  the  housewife  place  the  poker  across 
the  grate  to  draw  up  the  fire,  without  ever  suspecting 
that  the  custom  originated  from  the  superstitious  belief 
that,  by  thus  forming  a  cross  with  the  bars,  the  fire  was 
protected  from  the  maVv^u-ajoX.  \nftML«wife  ^1  ^\\.^<^^    Then 
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again,  how  very  few  persons,  on  passing  a  barber's  pole,  are 
aware  of  its  origin  and  significance.  (58.)— But  let  as 
proceed ;  for  what  has  yonder  stage  been  erected  ?" 

^'  That  is  the  hoistings^  sir/'  exclaimed  Ned  Hopkins, 
<<fxom  which  Giles  Gingerly,  the  celebrated  American 
Merry-andrew,  will  exhibit  his  buffoonery,  and  vend  his 
nostrums." 

^^  Hoistings  I  why,  Ned,  you  pronounce  the  word  as 
though  your  mouth  had  not  yet  recovered  from  the  damage 
of  your  early  fire-eating,''  said  the  major. 

"  I  ask  your  pardon,  sir,"  answered  Ned ;  "  but  the  vicar's 
friend,  Mr.  Jeremy  Prybabel,  took  me  to  task,  and  insisted 
Upon  it  that  Hustings  was  a  corruption  of  Hoistings,  it 
being  a  stage  upon  which  tbiB  actor  is  hoisted  or  elevated 
dbove  the  surrounding  crowd." 

^^  I  believe  he  is  right,"  muttered  the  vicar. 
^^Papa,"  said  Tom,  ^'pray  tell  me  what  is  a  Merry-* 
andrew. 

"Ask  the  vicar,"  replied  his  fiither. 
*^  The  mountebank,  who  united  the  professions  of  jocu- 
lator  and  physician,  was  of  ancient  date,  and  during  the 
last  two  centuries  has  figured  away  with  considerable 
success.  He  usually  appears  on  a  temporary  stage,  and 
pre^es  the  vending  of  his  nostrums  with  a  pompous 
harangue ;  and  the  better  to  attract  the  notice  of  the  gaping 
spectators,  he  displays  some  of  the  performances  practised 
by  the  jugglers,  while  his  inseparable  companion,  the 
boudoir,  exhibits  numerous  tricks,  and  puts  the  populace  in 
good  humour  by  wit  and  raillery.  The  medical  fraternity, 
known  in  England  by  the  name  of  Merry-andrews,  and 
who  are  the  companions  of  the  mountebank,  derived  their 
foundation  from  Dr.  Andrew  Borde,  who  lived  in  the 
reigns  of  Henry  VIII.,  Edward  VI.,  and  Queen  Mary, 
and  was  constantly  in  the  habit  of  frequenting  fairs  and 
markets,  at  which  he  harangued  the  populace :  his  s^ech^A 
were  extremely  humorous,  and  occaEvoik»ii  ^i^mx^^Td^^ 
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mirth;  but,  notwithstanding  the  infallibiUty  of  his  nos- 
trums, like  Paracelsus,  he  died  with  a  bottle  of  his  elixir 
in  his  pocket.  His  successors  in  the  same  line  naturally 
endeavoured  to  emulate  the  humour  of  their  master,  and 
hence  this  whole  class  of  vagabond  tinkers  of  flesh  and 
bone  acquired  the  generic  appellation  of  Merry-andrews,*^ 

^'And  he  was  a  punster  withal,  and  styled  himself 
Andreas  *  Perforaius^  "*  said  Mr.  Seymour. 

*'  At  all  events  that  was  a  Latin  pun,"  observed  the 
major,  "  and  therefore  I  may  presume  a  redeeming  feature 
in  the  opinion  of  the  vicar.** 

"  The  origin  of  the  word  buffoon  is  curious,"  said  the 
vicar.  "  Jesters  and  clowns  in  the  farces  used  to  swell  their 
cheeks  with  wind,  and  then  give  each  other  a  slap,  which 
produced  a  noise  to  the  amusement  of  the  spectators ;  and 
hence  the  term  Buffa,  being  a  word  of  corrupt  latinity  of 
the  middle  ages,  synonymous  with  Alapa,  i,  e,  a  slap  on 
the  cheek. 

"And  pray  what  are  nostrums f"  asked  Louisa. 

" '  Nostrum,'  my  dear,  signifies  our  own,  and  is  applied 
to  any  medicine  which  is  prepared  by  a  secret  process,  and 
sold  for  the  private  advantage  of  an  individual ;  but  since 
secrecy  is  never  used  on  such  occasions  except  as  a  cloak 
for  imposture,  the  word  very  generally  conveys  an  expres- 
sion of  ridicule  or  contempt." 

The  company  proceeded  in  their  inspection. 

"  What  have  we  there,  Ned  Hopkins?*'  said  Mr.  Sey- 
mour, as  he  pointed  to  a  booth  of  larger  dimensions  than 
those  which  surrounded  it. 

"In  that  booth  'thej  Emperor  of  all  the  Conjurers* 
will  perform  his  wonderful  art  of  'sleight  of  hand,'" 
replied  Ned.  "  Look  at  his  card  of  invitation,"  continued 
the  wag — "  4^  Walk  in — walk  in — ladies  and  gen- 
tlemen.    Here  are  miracles  in  any  quantity  to  be 

iSEEN  FOR  two  PENCE,  AND  BELIEVED  IN  FOR  NOTHING  I!!** 

♦  Andrew  Bored. 
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^'  A  lineal  descendant  of  the  Tragetour  of  the  fourteenth 
century/'  observed  the  vicar ;  "  a  class  of  artists  who,  with 
the  assistance  of  dexterity  of  execution,  and  various  kinds 
of  machinery,  deceived  the  eyes  of  the  spectators,  and  pro- 
duced such  illusions  as  were  usually  supposed  to  be  the 
effect  of  enchantment ;  on  which  account  they  were  fre- 
quently ranked  with  magicians,  sorcerers,  and  witches. 
They  were  greatly  encouraged  in  the  middle  ages,  and 
travelled  in  large  companies,  carrying  'with  them  such 
machinery  as  was  necessary  for  the  performance  of  their 
deceptions." 

The  company  passed  to  the  next  booth. 
"  There,"  said  Ned,  "  will  be  exhibited  vaulting,  tum- 
bling, jmnping  through  hoops,  balancing,  grotesque  dances 
by  the  clown,  and  dancing  upon  the  tight  rope." 

"The  tragetour  rarely  executed  this  part  of  the  per- 
formance himself,"  said  the  vicar,  "  but  left  it  to  some  of 
his  confederates." 

"  And  yet  I  should  have  thought  it  the  most  profitable 
department  of  the  art,"  observed  the  major  ;  "for  it  was 
so  patronised  as  to  secure  the  reception  of  its  professors 
into  the  houses  of  the  nobility.  In  the  reign  of  Edward  II. 
a  tumbler  rode  before  the  king,  and  so  delighted  his  ma- 
jesty, that  he  rewarded  him  with  a  gratuity  of  twenty 
shillings,  a  very  considerable  sum  in  those  days." 

The  whole  party,  having  expressed  their  satisfaction  at 
the  genius  which  Ned  Hopkins  had  displayed  in  selecting 
and  arranging  the  various  kinds  of  amusement,  were  con- 
ducted by  the  vicar  to  a  small  enclosure  at  a  short  distance 
from  the  fair,  which  he  had  appropriated  to  the  youths  of 
the  village,  who  had  been  trained  to  perform  the  "  Ludus 
Trcj<B**  according  to  the  description  lef^  us  by  Virgil  in 
the  fifth  ^neid. 

**  I  shall  be  curious  to  witness  the  sport,"  said  the  major; 
'^  for  Lazius  asserts,  in  his  conmientaries  upon  the  Roman 
Republic^  that  the  jousts  and  toumamexiXs,  ^^  tw\Odl  \sv 
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fiishion  about  two  or  three  hundred  years  ago,  were  in- 
debted for  their  origin  to  this  game;  and  that "^ 7bi^»a* 
menta '  is  but  a  corruptioa  of  ^  Ihyamenta.-  ** 

'^  Undoubtedly,"  replied  the  vicar :  *^  and  the  learned 
and  noble  Du  Fresne  entertains  the  same  opinicm :  by  some 
the  word  has  been  derived  firom  the  French  tourtierj  to 
turn  round  with  agility :  yet  the  exercises  have  so  much 
resemblance,  as  to  prove  the  one  an  imitation  of  the  other." 

^^  I  am  pleased  to  find  that  the  vicar  has  not  been 
frightened  out  of  his  propriety  by  the  ^  Peace  Congress^' 
who,  in  fear  of  creating  a  future  race  of  Bolandos,  have 
denounced  the  introduction  of  warlike  toys  into  the  play- 
gpround.  I  see  yonder  is  Punch,"  continued  the  gallant 
major:  ^^all  these  preparations  are  highly  laudable,  and 
will,  no  doubt,  afford  satisfaction  to  the  spectators,  for 
whose  amusement  they  have  been  designed ;  but  there  are 
other  senses,  besides  the  eye  and  ear,  to  be  gratified  upon 
this  occasion.  I  have  not  yet  observed  any  arrangements 
for  the  dinner." 

''  Fear  not,  major ;  the  awning  which  has  been  erected 
for  that  purpose  is  within  sight :  observe  you  not  the  ban- 
ners which  are  floating  yonder  ?  "  said  the  vicar. 

'^  Ay,  ay,  to  be  sure  I  do ;  and  let  me  tell  you  that 
you  have  taken  up  a  very  snug  position." 

Tables  had  been  arranged,  under  an  awning  of  canvass, 
m  the  form  of  a  cross,  and  were  capable  of  accommodating 
about  two  hundred  persons.  On  a  platform,  somewhat 
elevated,  was  another  table  appropriated  to  the  major  and 
his  guests,  on  which  covers  were  laid  for  forty. 

"  You  perceive,  major,"  said  Mr,  Twaddleton,  as  they 
approached  the  scene  of  future  action, "  that  the  fere  which 
has  been  provided  is  simple  but  substantial,  and  I  trust 
will  be  considered  as  no  less  according  with  English  hos- 
pitality than  with  classical  propriety.** 

"  The  beef  certainly  predominates,"  said  the  major ;  *'  and 
I  observe  that  most  of  the  joints  are  roasted." 
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*^  ^lite  correct,  sir ;  the  ox  is  the  aniinal  most  frequently 
ipokea  of,  as  fumishing  food  for  ancient  heroes ;  and  you 
inll  remember  that  Homer  rarslj  mentions  any  other  than 
neMuIeK;?  meat." 

^'  I  perceive  that  you  have  been  more  miscellaneous  in 
four  arrangement  of  the  upper  table." 

^'I  have  placed  before  you  a  chine  of  beef,  because 
Bfenelaus  set  that  dish  before  Telemachus  at  the  marriage- 
Eeast  of  his  son." 

^^  And  I  rejoice  to  see  a  salad  for  its  neighbour,"  said 
the  major. 

^'  Ay,  truly,  an  Attic  salad,  with  garlic,  leeks,  and  cheese : 
you  no  doubt  remember  that  the  poetical  salad  served  up 
in  the  comedy  of  the  Peace  of  Aristophanes  was  of  this 
compositiou,"  added  the  vicar. 

'^  I  wish  to  know  what  seats  are  to  be  appropriated  to 
my  youi^  friends,  the  little  Seymours  ?  "  said  the  major. 

^'  I  regret  extremely  to  say,  that  they  cannot  with  pro- 
priety join  our  party,"  replied  the  vicar,  gravely. 

^'  Not  join  the  party  !  zounds,  sir,  but  I  insist  upon  it ; 
— ^not  join  the  party  I  " — 

^'  Be  calm,  major ;  and  believe  me  that  I  shall  feel  the 
privation  as  keenly  as  yourself;  but  would  you  countenance 
a  measure  which  is  decidedly  in  opposition  to  every  clas- 
sical authority  ?  Never,  as  Suetonius  has  expressly  declared, 
did  the  young  Caesars,  Caius  and  Lucius,  eat  at  the  table  of 
Augustus,  until  they  had  assumed  the  toga  virilisJ* 

'^  A  fig  for  Suetonius !  he  is  not  to  be  trusted :  has  it 
not  been  said,  that,  while  he  exposed  the  deformities  of 
the  Caesars,  he  wrote  with  all  the  licentiousness  and  extra- 
vagance with  which  they  lived  ?  Besides,  can  we  trust  the 
opinion  of  a  man,  on  a  subject  of  etiquette,  who  was  banished 
firom  the  court  for  want  of  attention  and  respect  to  the  Em- 
press Sabina  ?  You  must  produce  some  better  authority, 
my  dear  Mr.  Twaddleton :  search  the  Grecian  writers ; 
depend  upon  it  that  some  direct  or  implied  sanction  to  the 
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plan  is  to  be  discovered ;  the  oracles  of  old  may  generally 
be  so  interpreted  as  to  meet  the  wishes  of  the  translator." 

"  Gently,  Major  Snapwell ;  speak  not  thus  irreverently 
of  the  luminaries  of  antiquity ;  nor  expect  me  to  distort 
passages  from  their  ori^nal  and  intended  significations. 
An  idea,  however,  has  just  struck  me,  which  may,  possibly, 
be  turned  to  your  advantage ;  and  yet  there  are  many  diffi- 
culties ;  for  it  cannot  be  said  that  this  feast  has  been  con- 
ducted with  the  utmost  frugality ;  and,  therefore,  must  not 
be  compared  with  the  Lacedaemonian  ^  Syssitia,*  or  public 
entertainments,  whither  the  youths  were  obliged,  by  the 
lawgiver,  to  repair  as  to  schools  of  temperance  and  so- 
briety, and  where,  by  the  example  and  discourse  of  the 
elder  men,  they  were  trained  to  good  manners  and  use&l 
knowledge." 

''  A  ease  exactly  in  point ! "  exclaimed  the  major. 
'^  Must  not  the  classical  character  of  our  entertainment 
convey  instruction  ?  I  vow  it  runs  parallel  in  every  par- 
ticular with  the  Syssitia  of  Lacedaemon ;  and  I  therefore 
affirm,  that  it  would  be  illegal,  according  to  the  law  of 
Lycurgus,  to  prevent  the  presence  of  the  young  Seymours." 

"  Your  argument  has  colour,  major ;  I  must  admit  that 
IMr.  Seymour's  lessons  are  too  valuable  to  be  lost :  well,  I 
consent ;  it  shall  be  regarded  as  a  Lacedaemonian  enter- 
tainment, and  iny  young  friends  shall  be  accordingly  ac- 
commodated with  seats." 

On  their  return  from  the  banqueting-tables,  the  party 
inspected  the  preparations  for  the  fire-works,  and  the  ships 
constructed  for  the  naumachia ;  we  shall,  however,  at  pre- 
sent decline  offering  any  description,  as  we  prefer  explain- 
ing them  in  operation. 

The  reader  will  now  be  pleased  to  imagine  that  the 
party,  having  returned  to  the  man^;ion,  had  partaken  of  the 
hospitable  repast  which  the  major  had  provided  for  them ; 
he  may  farther  suppose  that  tea  had  been  served  up,  and 
the  amusements  of  the  evening  commenced :  for  it  is  at 
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this  momoit  that  the 
lifrs.  fieacliani 
display  of  her 
mour  were  engaged 

"There  yoo  sit, 
absorbed  in  your  game,  as  to 
to  the  sweet  soonds  widi 
charming  ns;  but  yoa 
the  fiiseinating  power  of  tfce 
game  of  chess.     Too  no  dodbt 
tells  us  of  one  Camus 
to  death  by  Calignk. 

came  to  conduct  him  to  cxeenlian.  ao  mteastktd  m  a 
of  the  ^  lairumadi*  as  at  int  to  W  wmamkkt  to  IM; 
mons,  and  that  he  did  not  pRfone  to  dcymt  wnil  m  kiA 
counted  his  men,  and  dcsiied  the  ewtarirjn  tf,  b«ar  wjttmm 
to  his  having  one  moie  piece  on  tibe  bwd  tfam  im  a^^r^ 
sary,  so  that  the  ktter  aneht  not  bmrt  ^  a  ryisujnr  tAtr 
his  death." 

"  Indeed  ! "  said  the  ma/v ;  ^  btt.  maHr/ruaaU^ir  itm 
your  story,  the  ancients  were  not  aioqqaiBt^  with  th«^  ^uw^ 
of  chess." 

^'  What  absurd  propositirjD  am  I  unt  to  'exp«^  ?  ^  eri^ 
Mr.  Twaddleton.    *^  Ton  sorelT  taamfA  uskrH  r*AA  ti^  ^^im 
to  Piso,  which  some  will  hare  to  be  CyrifT^^  iAi0;n  Ladiai/*  ^ 
but  no  matter ;  it  is  an  ancient  prjcnL.  and  aeevnuUrly  d^ 
scribes  the  game  of  *  latrururmli!     I  mriMrIf  Wiy^t-,^  Ui^m 
a  particular  line  in  Sophocles,  tnat  Hm«»  was  iriv^it^  l/y 
Palamedes,  at  the  siege  of  Troy ;  ahhooi^  S^^u^sii  attii^ 
butes  it  to  Chilon,  one  of  the  seren  Grecian  mfj/^im,     Mr 
friend  Mr.  Seymour,  who  is,  opon  all  *ti^iam$Hm^  d^if//iM 
of  imparting  wisdom  through  the  m^um  fff  fe»$i$^,  i»fi4  //f 
'  turning  sport  into  science/  will  no  doul/t  a$rr#^  whU  Ut^ftttt 
who  fiincy  that  it  was  contrived  by  Vrrr^tm,  kiiig  f^yAnnm 
as  a  method  of  instructing  his  Mildier*  in  tine  uuVvtxTN  "ajtV  s 
and  I  must  admit  thai  ,the  gsuaae  exprenMA  )X%h  i^riaw 'm  mnA 

•2  v.*Z. 


420  PHn.080PHT   IK   BPORT  Chap.  XXIV, 

order  of  war  ao  very  happily,  that  no  place  can  lay  so  just 
a  claim  to  its  invention  as  the  camp:  '  ludimug  effigiem 
belli'  '  as  Vida  says." 

"Check  to  your  king!"  cried  the  major  t  "while  you 
arc  considering  of  the  best  way  to  get  his  majesty  out  of 
the  scrape,  I  will  endeavour  to  extricate  the  vicar  out  of 
the  quagmire  in  which  he  U  floundering.  My  dear  Mr. 
Twadiiletuu,"  continued  the  major,  "  you  speak  as  if  it 
were  an  admitted  fact  that  the  '  ludus  latrvnculorum '  was 
synonymous  with  our  chess.  I  admit  liiat  It  wa^  a  game 
played  witli  Tessera  or  squares,  and  Calculi  or  pieces; 
but  it  docs  not  follow  tiiat  it  must  have  been  ciiess  ;  indeed 
the  learned  Dr.  Hyde,  whose  researches  into  oriental  game! 
are  as  much  distinguished  for  accurate  discrimination  as  for 
profound  scholarship,  considers  it  to  have  resembled  our 
dra»ightt.'"\ 

"  Tou  are  to  move,  m^or,"  aud  Mr.  Seymour. 

"  Then  I  shall  take  your  castle,  and  open  a  fre^b  battery 
upon  the  vicar,"  replied  Major  Snapwell. 

"  So  you  may,"  cried  Mr.  Twaddleton,  "  but  yon  will 
not  easily  drive  me  from  my  position,  supported  as  I  am  bj 
YossiuB  and  Salmasiua,  and  an  army  of  valiant  oom- 
batants." 

"  The  learned  Hyde  has  endeavoured  to  prove  that  chw 
was  first  invented  in  India,  and  passed  from  thence  to 
Perraa  and  Arabia  (56).  Fabricius  considered  it  a  Feraac 
game,  and  I  must  say  that  I  am  inclined  to  coincide  with 
him.  The  terms  in  present  use  may  evidently  be  traced  ta 
an  Oriental  source.  Schach,  in  the  Persian  language, 
signifies  king,  and  gchackmat,  whence  our  check-maU,  the 
king  is  dead, — the  original  words  having  been  transfonDsd 

"  War's  bum  less  ahape  ws  ring,  and  boien  trains 
Of  jouth,  enoonnlering  on  tljo  cedar  plain* : 
How  two  tall  kings,  by  different  arnioar  known. 
Traverse  Uie  field  uid  combat  for  renown." 
f  ^LaduS  l.atrunc\donna ^^'  \a&uft^    ^^lice    dicitor    Zhtu^iU,  ■ 

frahendo  ealculoa.— H.*iiEde  LwlU  Orimtol™*.  Q»ib,%ss^  I 
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by  progressiye  changes;  thus  we  laiTe  sdkaek,  Mee$, 
chess;  and  hj  a  whimsical  coocurrenee  of  eiiemiMtmiieet 
have  arisen  the  English  words  dbeeft  and  extkequer/* 
^^  I  take  your  queen,**  cried  Mr.  Seymour. 
^^  Ay ;  and  I  take  a  bishop  in  retain,'*  add  the  major. 
<<  Well/'  observed  the  vicar,  ""if  an  Qrientd  nation 
really  gave  origin  to  the  game,  it  ooold  not,  at  all  events, 
have  been  China ;  since  the  policy  of  that  peof^  u  to  ez- 
dnde  females  from  eveiry  kind  and  degree  of  inflncnee  and 
power,  whereas  the  queen  at  chess  is  a  poweffid  and  im- 
portant ]nece." 

^<  Yon  must  not  lay  too  mnch  stress  npon  the  names  of 
the  several  pieces,"  observed  the  major,  '^linee  tfa^  have 
varied  in  diflerent  ages  and  eoontries.  The  castle  is  some- 
times called  the  roah,  from  the  Itdian  word  raeeOj  which 
ngnifies  a  fortress  placed  oo  a  rock:  the  piece  nHbich  we 
call  the  bishop  has  been  termed  by  English  writers  a^ifhan, 
tEte/in,  &c.,  from  an  Aralnc  word  signifying  an  elephant ; 
sometimes  it  was  named  an  archer  ;  by  the  Germans,  the 
hound  or  runner ;  by  Russians  and  Swedes,  the  elephant ; 
by  Poles,  the  priest ;  and  by  the  Froich,  at  a  very  early 
period,  the  fou  or  fool ;  the  reason  of  this  last  appellation 
seems  to  be,  that,  as  this  piece  stands  on  the  sides  of  the 
king  and  queen,  some  wag  of  the  times  styled  it  the  fool, 
because  anciently  royal  personages  were  commonly  thus 
attended,  from  want  of  other  means  of  amusing  them* 
selves." 

^^  You  cannot  thus  account  lor  our  term  bishop,**  observed 
Bfr.  Seymour,  '^  as  our  kings  and  queens  have  never  had 
such  attendants." 

<^  Nor  is  it  very  easy  to  ascertain  the  period  at  which  It 
was  introduced,"  replied  the  major ;  ^^  in  Caxton's  time  it 
was  styled  the  elphyn.  I  should  think  it  probable  that  the 
change  of  name  took  place  after  the  Reformation." 

^^  It  is  probable  that  the  pieces  not  onV^  ^sA«tii«D^. 
changes  m  Dame,  hut  changes  in  value  or  i^^«t^^  c^owsn^ 


422  PHnx)soPHY  m  spobt  Ch^.xxiv. 

Mr.  Seymour,  '^  as  the  game  descended  through  different 
au:e8  and  countries." 

Mrs.  Beacham,  who  had  been  for  some  time  listening 
with  much  interest  to  the  curious  discourse  we  have  just 
related,  here  ventured  to  ask  a  question :  '^  As  you  appear 
to  have  taken  some  trouble  to  ascertain  the  origin  of  this 
game,  you  can  perhaps  inform  me  at  what  period  it  was 
introduced  into  England. 

The  major  replied,  that  the  learned  Hyde  supposed  it  to 
have  been  first  known  in  our  country  about  the  time  of  the 
Conquest;  but  that  Mr.  Barring^n  believed  it  to  have 
been  introduced  during  the  thirteenth  century,  upon  the 
return  of  Edward  I.  from  the  Holy  Land,  where  he  con- 
tinued so  long,  and  was  att^ided  by  so  many  English. 

''  It  is  certain  that  our  ancestors  played  much  at  chess 
before  the  general  introduction  of  cards,"  observed  the 
vicar,  ^'as  no  fewer  than  twentyndx  English  fiunilies  have 
emblazoned  chess-boards  and  chess-rooks  in  their  arms,  and 
it  must  therefore  have  been  considered  a  valuable  accom- 
plishment." 

'^  Cards,"  observed  the  major,  ^*  must  have  been  known 
in  England  previous  to  the  time  of  Edward  lY.,  since  a 
statute  was  passed  in  that  reign  against  their  importation ; 
but  they  did  not  become  general  for  many  years,  and  the 
progress  of  the  custom  appears  to  have  been  extremely 
slow." 

"  Check, — and  mate ! "  exclaimed  Mr.  Seymour. 

^'  Upon  my  word,  I  have  lost  the  game.  Mr.  Twad- 
dleton,  I  lay  this  to  your  account,"  said  the  major ;  "  you 
ought  not,  sir,  to  have  intruded  your  antiquarian  discussions 
at  such  a  time." 

^'  You  have  lost  the  game,  major,  because,  like  Charles 
XII.  of  Sweden,*  you  are  too  fond  of  advancing  your 

*  Voltaire  tells  us  that  Charles  XII.  always  lost  the  game  at  chess, 
fWmi  his  eagerness  to  move  his  king,  and  to  make  greater  use  of  him 
than  of  any  of  the  other  pieces. 
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idng:  bat  h  k  qgite  mtisil  that,  jam  dbiwiM  ieek ■ortified 
by  your  defiaat:  a  ckc»  wnior  aever  liica  to  te  bent, 
became  it  b  a  trial  of  ikill  wmd  mMm;  cfcaaee  Ihm  no 
place,  and  be  tberefim  netcr  hmm  tauoBft  fivm  the 
superioritj  of  Us  advcEmy.  Tea  avy  fcaMBbcr  that 
VTilliam  the  Oonqnerar,  1901  Waie^  tkMkmtiifd  bjr  the 
Prince  of  Fnmee,  knocked  the  cbeK-boBudabcHitbii  pate, 
in  event  which  beeaaw  tke  aoaree  of  SMcb  firtaw  taantf, 
\  must  flay,"  continned  tke  Ticar,  ^tkat  Una,  in  nj  lieir 
ofthematter^kaniavedBtlianinlbe^Me;  ior.iihbe 
the  type  or  njinainiaiiu  of  a  ■iliMj  tamftugn^  fcrtuoe 
should  have  aoaw  akaie  m  dBa4mg  Ike  ftie  of  the  day ; 
md,  if  I  wMJifr  ooraaedy^  gk  Wiliia»  Jonea  baa  stated 
chat  the  nae  of  diee,  to  wi^'nlaif  Ike  ntowei^  waa  fivmerly 
intiodneed  in  dbe  Eart."* 

<<  I  win  give  tke  Hi^Uai«fCB9ewkenerer  bepleaaea/' 
Hid  Mr.  S^monr;  '^bntna  I  wdl  know  bow  dearly  the 
riear  loves  an  antiquarian  aneedotri  If  be  will  liaten  I  will 
furnish  him  with  one  that  will  be  probably  new  to  him. 
Do  you  observe  the  iofnn  of  the  ehesa-board,  reitembling,  as 
fou  perceive,  two  fidio  v<4nnies?  The  origin  of  it  was 
this :  Elides,  bbiiop  of  Sully,  fobade  his  clergy  to  play  at 
shess.  As  they  were  resolved,  however,  not  to  obey  tiia 
Dommand,  and  yet  did  not  dajne  to  have  a  chefskboard  soon 
in  their  houses  or  dotsten,  they  had  tliem  bound  aiul 
lettered  as  books,  and  called  them  their  wooden  gospels* 
These  same  monks  had  also  drini^ing-vessels  bound  to  re* 
lemble  the  breviary,  and  were  foond  drinking  when  it  was 
supposed  they  wore  at  prayers*^ 
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CHAPTER    XXV. 


KBI>«OT  CBCOIBLB. — ICE  SET  ON  FJKK.  —  OPTICAL  U 
PHAMTABaiOOBU.  —  DECEPTIVB  BOOBM, — INYIaiBLK  QIBL.— T 
TBnOQUISII. — VABIOUa  aiKEB. — THS  FXSTHALUK.— QOOITB.— ' 
BANQUET.— TBE  CAME  C 
WOBKB. — COLOURED  CDtES. - 
OI0N8.  —  OOmn-tTBION. 

"  Eipectala  dies  iiderat ." 

"  Now  euna  tlic  day  deair'd;  the  ikiei  were  bright 
With  roiy  luitre  of  the  riling  light.' 

^ETXB  had  t\te  loey  &i^;et«  of  Aurora  shown  s 
reluctance  in  unbomnf;  Vh^  %b^ka  <^  'ft^'^aift.  w 
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morning  of  the  Osterley  Jubilee ;  at  least,  so  thought  some 
score  of  peasants,  who,  fevered  by  anxiety  and  expecta- 
tion, had  arisen  from  their  beds  long  before  the  break  of  day. 

At  length,  however,  the  sun  arose ;  but.  Indignant  no 
doubt  at  the  accusations  he  had  so  unjustly  suffered,  he  im- 
mediately veiled  his  fiery  countenance  in  dark  and  lowering 
clouds.  Here,  then,  was  a  fresh  source  of  doubt  and  anxiety ; 
would  the  day  be  rainy  ?  The  gardener  at  Overton  Lodge 
was  immediately  sought  and  consulted ;  and,  cheering  as 
were  his  predictions,  they  scarcely  succeeded  in  dispelling 
the  gloom  which  shaded  many  a  j^r  countenance.  The 
approhension  of  disappointment  was,  however,  suddenly 
relieved;  for  between  nine  and  ten  o'clock  the  sun  re- 
appeared, beaming  in  all  his  glory,  and  shedding  the 
brightest  lefulg^ice  on  the  scene  of  the  approaching 
festivities.  At  this  period  hundreds  of  villagers,  dressed 
in  their  holiday  attire,  were  seen  pouring  along  the  high 
road,  or  winding  their  way  through  the  verdant  valleys.  So 
admirable  had  been  the  arrangements  for  the  admission  of 
the  populace  into  the  park,  that,  great  as  was  the  concourse 
of  spectators,  not  the  slightest  impediment  occurred  during 
their  entrance. 

At  half-past  ten  o'clock  the  whole  population  of  the 
country  had  assembled ;  the  various  performers  were  on  their 
respective  stages ;  and  the  arrival  of  Major  Snapwell  and 
his  guests  was  eagerly  expected,  as  a  signal  for  the  com- 
mencement of  the  festivities  of  the  day. 

At  length  a  distant  murmur  was  heard  in  the  direction 
of  the  house,  which  gradually  increased  as  it  approached 
the  meadow,  until  it  swelled  into  one  grand  and  universal 
chorus.  The  vicar  appeared  with  his  wand  of  office,  which 
he  no  sooner  waved  in  the  air  than  the  murmur  gradually 
subsided.  Major  Snapwell  and  his  friends,  Harry  Beacham 
and  his  bride,  and  the  Seymours  with  their  children,  and 
numerous  visitors,  followed.  The  several  bands^  statioii^ 
on  the  platforms  erected  before  t\ie  s^YOvjAiocAiJcxa^  otdn^t 
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taneoutly  struck  up  the  national  anthem,  in  which  the 
whole  multitude  joined,  and  produced  a  most  surpriaDg 
and  thrilling  effect. 

There  were  eight  booths  appropriated  to  the  several  ex- 
hibitions ;  and  it  had  been  arranged  that  each  should  com- 
mence at  the  same  time,  and  repeat  its  performances  eight 
times  during  the  day ;  so  tiiat  by  dividing  the  specteton 
into  eight  groups,  and  delivering  to  each  person  a  ticket 
distinguished  by  a  particular  number,  every  spectator  at 
once  knew  the  booth  into  which  he  was  to  enter ;  and 
having  witnessed  the  exhibition,  he  was  directed  to  ex- 
change his  ticket;  by  which  means  every  chance  of 
confusion  was  avoided,  and  each  person  was  enabled  to 
witness,  successively,  every  performance. 

The  vicar  and  the  party  entered  the  first  booth,  and  weie 
followed  by  all  those  whose  ticket  was  dbting^ished  by 
No.  1 ;  those  of  No.  2  at  the  same  time  entered  the  second 
booth,  and  so  on. 

The  first  sliow  was  appropriated  to  the  various  exhibitiooB 
of  vaulting,  tumbling,  balancing,  and  rope-dancing. 

During  the  performances  of  the  balancer,  Tom  Seymour's 
attention  was  riveted  on  the  artist ;  he  watched  every 
moveuient,  and  examined  its  efiect  in  preserving  the  centre 
of  g^vity  within  the  base.  "  Papa,"  cried  the  delighted 
boy,  '^  I  never  experienced  so  much  interest  in  a  perform- 
ance of  this  kind,  until  I  was  capable  of  explaining  the 
principles  upon  which  it  was  conducted.  I  have  atten- 
tively followed  every  change  of  position,  and  discovered 
the  efiect  of  such  changes  upon  the  line  of  direction."*  As 
to  the  wire-dancing,  Tom  observed  that  he  saw  very 
plainly  the  swinging  of  the  wire  backwards  and  forwards 
diminished  the  difiiculty,  and  assisted  the  actor  in  keeping 
his  equipoise. 

Mr.  Seymour  was  highly  delighted  with  tiiese  remarks ; 
and,  casting  an  intelligible  look  at  Mr.  Twaddleton,  who 
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was  seated  near  him,  he  exclaimed,  ^*  Well,  vicar,  you  will 
surely  now  admit  that  the  pleasures  which  arise  from  ^KMrt 
are  heightened  by  the  admixture  of  sdenoe." 

^^  My  dear  Mr.  Seymour/'  relied  the  vicar,  ^^  you  well 
know  that  I  haye  long  since  become  a  convert  to  your 
principles ;  I  confess,  however,  had  that  not  been  the  case, 
the  expressions  of  satisfiu^tion  and  delight  which  liave  just 
fijlen  fiom  my  little  playmate,  Tom,  would  have  removed 
all  my  prejudices." 

^^  See,  see  I "  exclaimed  Louisa,  ^'  how  very  extraordinary ! 
I  declare  that  the  plate,  sword,  key,  and  tobacco-pipe,  are 
all  balanced  as  they  revolve  on  the  chin  of  the  performer." 
^'  And  do  you  not  know,  Louisa,"  replied  Tom,  ^*  that 
the  revolution  of  the  plate  and  sword,  which  i^ppears  to 
render  the  execution  so  much  more  astonishing,  actually 
diminishes  the  difficulty  of  the  performance?"* 

Thus  did  Tom  Seymour  continue  to  point  out  succes- 
rively  the  philosophical  principles  upon  which  each  of  the 
tricks  might  be  supposed  to  depend. 

^^  Ladies  and  gentlemen,"  said  the  artist,  ^^  I  shall  next 
have  the  honour  to  exhibit,  for  the  first  time  in  public,  a 
most  wonderful  triumph  in  the  art  of  balancing ;  an  equi- 
librium which  has  hitherto  been  deemed  impracticable, 
since  the  utmost  skill  and  perseverance  have  for  ages  failed 
to  accomplish  it.  It  is  no  less  than  a  solution  of  that  pro- 
blem which  Columbus  denounced  as  impossible  by  the  very 
stratagem  he  employed  to  evade  it.  It  is  to  make  an  egg  stand 
upon  one  end !  I  I  have  here  the  egg  of  a  hen,  and  I  shall 
send  it  round  in  order  that  you  may  be  satisfied  there  is  no 
deception, — ^that  the  shell  is  entire,  and  has  not  in  any  way 
been  tampered  with.  While  this  examination  is  proceeding, 
I  will  remind  my  friends  of  the  anecdote  to  which  I 
just  now  alluded : — On  the  return  of  Columbus  from  his 
first  voyage,  numerous  banquets  were  given  him  by  the 
nobility ;  at  one  of  which  a  shallow  courtier,  envious  of  hva 

*  See  page  84. 
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honours,  abruptly  asked  him  whether  he  thought  that, 
in  case  he  had  not  discovered  the  Indies,  there  would  have 
been  wanting  men  in  Spain  capable  of  the  enterprise.  To 
this  Columbus  made  no  direct  reply,  but,  taking  an  egg^ 
invited  the  company  to  make  it  stand  on  mie  end.  Evefj 
one  attempted  it,  but  in  vain ;  whereupon  he  struck  it  upon 
the  table,  broke  one  end,  and  left  it  standing  on  the  broken 
part ;  illustrating,  in  this  simple  manner,  that,  when  he  had 
once  shown  the  way  to  the  new  world,  nothing  was  easier 
than  to  follow  it — Now,  I  trust,  ladies  and  gentleman,  you 
are  satisfied  by  your  inspection  that  I  have  not  broken  no^ 
altered  the  natural  surfece  of  the  shell,  and  yet  you  shall 
see  I  can  balance  it  on  its  broader  end." 

The  professor  then,  after  some  moments  engaged  in  the 
adjustment,  achieved  his  object  to  the  astonishment  of  all 
present. 

*^  It  really  does  surprise  me,  for  I  feel  satisfied  the  ^g 
was  fiurly  balanced  without  any  preparation  of  the  shell," 
said  Mr.  Seymour. 

"  1  do  not  exactly  understand  why  it  should  be  considered 
so  next  to  impossible  to  make  the  egg  stand  on  end,*' 
observed  Tom. 

^^  The  difficulty  consists  in  our  inability  so  to  regulate 
the  centre  of  gravity  of  the  egg  as  to  keep  the  line  of 
directum*  within  the  point  upon  which  we  attempt  to 
poise  it.  This  would  be  sufficiently  difficult  with  a  body 
imiformly  solid  and  of  the  same  shape ;  but  the  £stct  of  its 
interior  being  a  moveable  liquid  increases  the  difficulty  to 
the  highest  possible  amount.'' 

The  artist,  who  had  keenly  eyed  the  Seymour  party 
during  this  exhibition  of  his  skill,  saw  very  clearly  the 
doubts  and  difficulties  he  had  raised.  ^^  It  is  not  usual,*' 
said  he,  '^for  the  professors  of  our  art  to  explain  their 
movements  and  expose  their  secrets;  but,  observing  the 
interest  this  acVaevemeat.  \a&  ^-slc^Su^^'L  Wva  no  objection 
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to  dedare  publicly  that  it  has  been  effected  by  means 
strictly  philosophical ;  and,  well  knowing  the  plan  adopted 
by  Mr.  Seymour  of  teaching  his  children  the  first  principles 
rf  science  by  means  of  sport,  I  will  in  confidence  commu- 
nloate  to  him  the  philosophical  expedient  (57)  of  which  I 
have  availed  myself  for  the  accomplishment  of  this  long- 
aought-for  object" 

The  next  booth  into  which  our  party  entered  was  that  of 
Crank  Smirky,  the  celebrated  conjuror,  who  invited  the 
eompany  to  witness  his  wonderfiil  display  of  the  art  of 
legerdemain :  he  was  dressed  as  an  astrologer,  with  a  looee 
gown  of  green  velvet,  and  a  red  cap ;  he  had  a  long  g^rey 
beard,  and  his  nose  was  bestraddled  by  a  pair  of  gre^ 
spectacles ;  while  in  his  hand  he  held  the  mystic  rod,  or 
eonjoring  stick,  to  which  tradition  has  ascribed  so  many 
magical  influences  (58). 

**  Ladies  and  gentlemen,"  said  the  mystic  professor,  ^'  I 
rinll  have  the  honour  of  convincing  you  this  day  that  my 
single  hand  is  more  than  a  match  for  all  the  sharp  eyes  of 
Overton.  You  will  admit  that  a  beautiful  eye  makes 
silence  eloquent,— a  kind  eye,  contradiction  an  assent, — and 
an  enraged  eye,  beauty  deformed ;  but  my  hand  shall,  by 
its  mi^c  influence,  make  eloquence  dumb,  assent  a  contra- 
diction, and  deformity  beautiful. 

So  saying,  the  professor  beckoned  a  villager,  who  sat 
near  the  stage,  to  approach  and  assist  him  in  the  perform- 
ance of  his  first  grand  trick. 

**  Dobby,"  exclaimed  his  terrified  wife,  "  sit  thee  still ; 
that  man  has  dealings  with  the  old  one :  I  would  not  that 
he  should  touch  your  garment  for  all  the  gingerbread  in 
thefiur." 

This  exclamation  of  the  terrified  wife  set  the  whole 
audience  in  a  roar,  and  produced  a  confusion  which  the 
skilfol  conjuror  is  always  anxious  to  create  when  any 
aly  work  is  to  be  performed.  In  truth,  this  scene  had  been 
previously  concerted  by  the  renowned  Ctox^  ^jrccLV^-^^^V^ 
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had  engaged  this  aaid  Dobby  as  his  omifederate.  A  series 
of  very  amusing  trieks  were  thmi  performed  with  cards  and 
counters ;  such,  for  instance,  as  desiring  some'  person  to 
draw  a  card  from  the  pack,  and,  having  observed  wiiat  it 
was,,  to  return  it ;  which  card,  to  the  wonder  of  the  com- 
pany, was  immediately  found  in  Dobby's  pocket  Mr. 
Seymour  informed  his  children  that  the  esq^lanation  of  this 
trick  would  serve  to  show  the  manner  in  which  most  of  the 
deceptions  on  cards  were  performed.  He  said  that  the  conju- 
ror's pack  of  cards  always  contained  a  card,  techniodly 
termed  a  ^  brief  card,'  or,  ^the  M  gewUenum^^  which 
is  one  made  on  purpose  by  the  card>maker,  and  is  a 
little  larger  than  any  of  the  rest;  the  performer  alwap 
knows  it  by  feeling  it,  and  can  easily  force  it  upon  the 
unsuspecting  drawer ;  should  he,  however,  attempt  to  tab 
any  other,  the  conjuror,  under  some  pretence,  shuffles 
again,  till  at  length  he  induces  him  to  take  the  one  intended 
for  him.  After  the  card  has  been  introduced  again  into 
the  pack,  the  performer,  without  any  difficulty,  withdraws 
it,  and  the  confederate  is  called  upon  to  produce  the  dupli- 
cate which  had  been  previously  placed  in  his  pocket. 

The  children  were  told  that  the  several  deceptions  with 
coin,  or  counters,  which  they  liad  witnessed,  were  aooom- 
plished  by  a  species  of  dexterity  acquired  only  by  practice, 
and  termed  ^palming  ;^  it  consisted  in  being  able  to  retain 
a  shilling,  halfpenny,  or  counter,  in  the  palm  of  the  hand, 
while  it  rem  ained  extended .  Thus  the  performer  desires  any 
one  to  reckon  five  pieces,  which  are  accordingly  placed  on 
the  table  before  him ;  the  conjuror  then  takes  them  up) 
and,  having  dexterously  palmed  one,  he  adds  it  to  tiie 
number  as  he  places  it  in  the  hand  of  the  unsuspecting  person. 

Tom  and  his  sisters  expressed  themselves  much  pleased 
and  surprised  with  the  dexterity  of  the  performer ;  "  But," 
added  the  intelligent  boy,  "  I  should  be  much  more  grati- 
fied by  tricks  that  were  indebted  for  their  mystery  to  ?onie 
philosophical  pTinc\^\%." 
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Mr.  Seymour  and  the  vicar  again  interchanged  looks  that 
strongly  marked  the  feelings  which  had  been  excited  by  this 
observation.  The  former,  turning  to  bis  son,  said,  that  if  he 
waited  patiently,  he  would  be  shortly  gratified  in  that  wish, 
for  he  knew  Crank  Smirky  was  prepared  to  exhibit  some 
recreations  in  divination,  that  were  founded  on  the  science 
of  numbers. 

Nor  was  Mr.  Seymour  mistaken ;  for,  after  a  few  more 
specimens  of  his  dexterity,  the  conjuror  requested  Mr, 
Twaddleton,  who  was  sitting  directly  in  his  front,  to  take 
an  even  number  of  counters  in  one  hand,  and  an  odd 
number  in  the  other;  and  he  would  tell  him,  he  said, 
in  which  hand  he  held  the  even  number.  Mr.  Twaddleton 
having  complied  with  the  request,  he  was  farther  desired  to 
multiply  the  number  in  the  right  hand  by  any  even  number 
he  pleased,  as,  for  instance,  2 ;  and  that  in  the  left  hand  by 
an  odd  number,  as  3. 

"  I  have  done  so,"  said  the  vicar. 

"  Then  be  pleased  to  add  together  the  two  products,  and 
tell  me  whether  the  sum  be  odd  or  even." 

"  It  is  odd,"  replied  Mr.  Twaddleton. 

"  If  so,"  said  the  conjuror,  "  the  even  number  of  counters 
will  be  in  your  right  hand." 

The  vicar  exposed  the  counters,  and  admitted  the  cor- 
rectness of  the  conjuror's  decision  (59). 

"  Ladies  and  gentlemen,"  exclaimed  the  man  of  mystery, 
"  I  now  humbly  crave  your  silent  attention,  while  I  exhibit 
one  of  the  most  wonderful  examples  of  my  art.  Here  is  a 
ring, — there  a  shilling, — and  there  a  glove.  I  shall  pre- 
sently request  each  of  the  three  gentlemen  before  me  to 
take  one  of  those  articles  so  secretly  as  to  prevent  the 
possibility  of  my  discovering  the  choice  he  may  have 
made.  I  have  here,  you  perceive,  twenty-four  counters, 
one  of  which  I  shall  give  to  you,  Mr.  Seymour ;  two  to 
you,  reverend  sir ;  and  three  to  you,  my  young  philosopher; 
the  remaining  eighteen  shall  remain  on  lYie  \a)c\^.    "^v^  ^ 
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g^mtleineD,  I  shall  retire,  and,  during  my  absence,  yon  will 
be  80  good  as  to  distribute  the  three  artideB  in  any  way  you 
may  think  proper." 

The  professor,  accordingly,  walked  off  the  stage ;  when 
Mr.  Seymour  took  the  ring,  the  vicar  the  shilling,  and 
Tom  Seymour  the  glove.    The  conjuror,  on  his  retan, 
said  that  he  had  one  more  favour  to  request, — that  the  person 
who  had  the  ring  should  take  from  the  eighteen  counters 
on  the  table  as  many  as  he  already  possessed ;  the  one  with 
the  shilling  twice  as  many ;  and  the  peiwm  with  the  glove 
four  times  as  many  as  he  before  possessed.    The  conjuror 
again  retired,  in  order  that  the  distribution  might  be  made 
without  his  observing  it.     On  returning,  the  coiyuror, 
having  first  cast  his  eye  upon  the  counters  that  remained 
on  the  table,  informed  the  company  that  Mr.  Seymour  had 
taken  the  ring,  Mr.  Twaddleton  the  shilling,  and  the  young 
gentleman  the  glove.    The  moment  the  parties  assented  to 
this  decision,  the  whole  company  expressed  their  satis&ctioD 
and  astonishment  by  thunders  of  applause. 

"  That  is  really  very  ingenious,"  observed  the  vicar. 

" How  could  he  perform  it?"  said  Tom :  "it  is  evident 
that  his  only  guide  was  the  number  of  counters  left  on  the 
board." 

"  I  understand  the  process  by  which  it  was  accomplished, 
and  will  endeavour,  at  some  future  time,  to  explain  it," 
replied  Mr.  Seymour  (60). 

The  next  performance  was  that  of  the  "Mysterious 
Lady,"  an  exhibition  which  had  created  a  very  unusual 
sensation  during  the  preceding  London  season ;  persons  of 
all  ranks  having  visited  her  saloon  in  Piccadilly.  Ao 
explanation  of  the  means  by  which  her  exploits  were 
accomplished  will  be  hereafter  duly  afforded  (61);  ^ 
present  we  have  only,  as  spectators,  to  describe  the  passing 
scene. 

At  the  end  of  a  long  booth,  and  with  a  considerable 
space  between  her  and  t)^^  a\xd\^<(i<^^  eat  a  veiled  lady,  with 
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her  back  to  the  company,  as  represented  in  the  woodcut  at 
the  head  of  the  present  chapter.  The  confederate,  or 
person  charged  with  the  conduct  of  the  entertainment,  then 
presented  himself,  and,  passing  along  the  ranks  of  spectators, 
very  courteously,  in  a  subdued  tone  of  voice,  challenged  any 
lady  or  gentleman  to  ask  a  question,  or  to  place  in  his 
hand  any  convenient  article  he  might  have  about  his 
person,  in  order  that  the  "  Mysterious  Lady"  might  answer 
the  one,  or  describe  the  other. 

It  must  be  stated  that,  in  each  case,  the  confederate 
was  to  be  told  in  a  whisper  the  particular  information 
demanded,  when  with  that  knowledge  he  proceeded  to  put 
his  question  to  the  ^^  Mysterious  Lady,"  and  to  obtain  her 
answer.  The  following  examples  may  serve  to  explain  the 
manner  in  which  the  process  was  conducted : — 

*1. —  Q.  State  this  gentleman's  usual  breakfast-hour. 

A,   Ten  o^ clock. 
2. —  Q,   Let  us  know  the  number  of  persons  usually 
assembled  at  this  meal. 

A,    Six ;  that  is,  Jive  without  himself. 
The   confederate  now  produced   a  pack  of  cards,  and 
desired  some  one  of  the  company  to  place  any  number 
of  them  he  pleased  in  his  hand. 

3. —  Q.  Mention  the  number  of  cards  I  hold  in  my 
hand. 

A,    Seven, 
4. —  Q.   And  which  is  the  top  card  ? 

A,   A  Club, 
5.—  Q.   What  club? 

A.   The  Queen  of  Clubs. 
"  Now,  madam,"  said  the  confederate,  addressing  a  lady 
on  the  front  bench,  '*  have  the  kindness  to  place  in  my  hand 
any  convenient  article  you  may  have  about  you." 

*  The  questions  are  here  numbered  for  the  sake  of  future  Tef«t«ws;t 
in  the  notes. 

*1^ 
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6. — Q.  Listen  I  —let  xis  know  what  this  ladj  has  placed 
in  my  hand. 

A.  Afimrpeimy  piece. 
^      \^—Q,  CSome^pray  say  what  this  gendeman  has  g^Ten  me. 
A.  A  seal. 
g. — Q,  Yes ;  say  what  is  on  it 

A.  A  coat  of  arms. 
9. —  Q.  Tell  us  what  this  gentleman  had  for  dinner 
yesterday — ^begin  with  fish. 
A.   He  had  cod-fish. 
10.—  Q.  Let  us  know  what  meat. 

A.  Beef, 
11. — Q,  Undoubtedly  yon  can  tell  what  followed. 
A.   A  tart. 
f      te. —  Q.  Now  mention  what^this  lady  has  placed  Id 
my  hand. 

A,   A  ring. 
13. —  Q,   I  beg  you  to  say  in  what  month  did  this  gentle- 
man come  to  town. 
A.   In  May, 
14.— Q.   On  what  day? 
A.   On  the  eighth. 

At  this  stage  of  the  proceedings  one  of  the  major's  guests, 
a  learned  member  of  the  bar,  impatient,  no  doubt,  to  signalise 
himself  as  an  acute  hand  in  a  cross-examination,  insisted 
upon  questioning  the  lady  himself,  without  any  interference 
of  the  confederate ;  "  For  that  purpose,"  said  he,  "  I  have 
taken  from  my  pocket  a  curious  cameo,  and  I  beg  you,  sir, 
who  have  hitherto  constituted  yourself  as  the  only  medium 
of  communication,  to  notice  it  silently,  and  leave  me  to  put 
my  questions.*'    To  which  the  confederate,  after  inspecting 
the  cameo,  merely  said, — '*  Somewhat  quaint — it 's  remark- 
ably relieved— every  line — " 

^'Stop,  sir,"  interrupted  the  learned  gentleman;  ^'not 
another  vford. — ^^ow,  TKiajdAxtv^"  ^^wVssi.^^^  \v<&^  glancing  a« 
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he  spoke  an  assuring  smile  upon  the  audience,  as  much  as 
to  say,  Now  mark  how  skill  can  detect  deception  !  '*  I  hold 
in  my  hand  a  rare  cameo^  and  I  beg  you  to  answer  this 
question : — 
15.—  Q.  What  is  the  design  figured  upon  it  ?" 
^^  It  is  a  squirrel^  was  the  correct  and  ready  answer  of 
the  lady. 

The  learned  counsel  suddenly  dropped  upon  his  seat  like 
a  person  completely  beaten  and  bewildered,  while  the  exul- 
tation, most  unmercifully  expressed  at  his  discomfiture,  was 
anything  but  calculated  to  restore  his  confidence  and  self- 
esteem. 

The  audience  now  retired,  filled  with  astonishment ;  and 
many  were  the  conjectures  as  to  the  means  by  which  the 
performances  were  accomplished ;  ventriloquism,  mes- 
merism, acoustics,  optical  contrivances,  were,  each  in  its 
turn,  suggested  as  affording  the  most  satisfactory  solution 
of  the  problem ;  whereas,  the  reader  will  hereafter  find  that 
the  real  secret  was  nothing  more  than  an  ingenious  cipher, 
the  key  of  which  will  be  described  in  a  sup})lementary  note 
(61). 

The  wonderful  feats  of  the  Fire- King,  or,  the  ^'  King 
OP  THE  Salamanders,"  as  he  styled  himself,  became  the 
next  centre  of  attraction  ;  an  exhibition  which  realised  all 
the  legends  of  the  fiery  ordeal  of  former  ages,  and  proved 
that  philosophy  can  even  penetrate  into  the  dark  mysteries 
and  superstitions  of  priestcraft,  and  explain,  by  the  aid  of 
natural  agency,  phenomena  long  regarded  as  evidences 
of  superhuman  interposition. 

His  first  exploit  consisted  in  the  display  of  a  much- 
soiled  garment,  which  he  held  out  for  inspection,  and 
demanded  to  know  how  ordinary  mortals  would  proceed 
for  its  purification.  The  vicar,  who  was  seated  on  the  front 
seat,  being  in  the  humour  of  '^  thinking  aloud"  as  the  phrase 
is,  audibly  declared,  to  the  no  small  amusement  of  tV^^ 
major  and  bis  party,   that   "  they  wow\Oi  ^aa\v  \\.  Sxv  >^%5. 
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stream,  and  dry  it  on  the  shelly  aaods,  even  as  did  the 
maidens  whom  Ulysses  descried  on  the  shores  of  Phseacia.'' 
If  Socrates  were  guided  by  his  figniliar  efkirit,  it  is  equally 
dear  that  the  worthy  vicar  must  have  thus  spoken  through 
the  inspiration  of  the  classical  genius  that  ever  presided 
over  his  thoughts  and  actions;  for  he  afterwards  declared 
he  had  not  been  conscious  of  having  g^ven  an  audible 
expression  to  what  he  acknowledged  had  been  passing 
through  his  mind  on  the  instant. 

^'  I  well  know/'  said  the  Fire  King,  "  tha^  such  might 
be  the  usual  mode  of  proceeding — ^but,  behold  mine !  ** — 
upon  which  he  threw  the  garment  upon  a  dish  of  bomiog 
charcoal,  and  after  a  short  interval  drew  it  forth  perfectly 
white,  and  unscathed  by  the  fire. 

'^  This,  ladies  and  gentlemen,  is  what  I  consider  my  m- 
troductory  experiment.  I  shall  proceed  to  convinjoe  you 
that,  like  the  Salamander,  I  can  plunge  my  hand  into 
molten  lead,  and  red-hot  copper,  in  a  state  of  fusion,  with 
perfect  safety  and  impunity." 

This  extraordinary  feat  he  performed  with  great  delibe- 
ration and  self-possession,  and  it  called  forth  expressions  as 
varied  as  the  intelligences  and  susceptibilities  of  those  who 
witnessed  it :  consternation,  incredulity,  doubt,  and  admi- 
ration were  the  feelings  simultaneously  excited,  but  veiy 
unequally  apportioned  amongst  the  assembled  company; 
while  a  very  few  thought  they  could  recognise  the  applica- 
tion of  some  philosophical  principle. 

In  conformity  with  the  custom  of  all  wonder-workers,  in 
order  to  sustain  the  interest  of  the  spectators,  he  reserved 
what  he  considered  the  most  marvellous  of  his  exploits,  as 
the  crowning  wonder  of  the  entertainment 

'*  Behold  !  *'  cried  he,  "  a  red-hot  crucible ;  and  know,  ye 
of  little  faith,  that  I  am  prepared  to  iteeze  some  spring- 
water  in  it ! " — upon  which  he  poui'ed  into  its  burning 
interior  a  given  quantity  of  water,  adding  at  the  same  time 
a  small  portion  o£  8om%  xuvVtvowel  \\n^%  when,  in  a  very 
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short  time,  he  extracted  from  the  crucible,  still  visibly 
glowing,  a  notable  mass  of  ice  I 

As  if  this  were  not  deemed  sufficient  to  appease  the  most 
inordinate  appetite  ibr  the  marvellous,  or  enough  to  tax  the 
credulity  of  the  gaping  spectatova,  the  Fire  King  no  sooner 
displayed  the  ice  so  wonderMly  produced,  than,  by  casting 
upon  it  a  small  particle,  he  actually  set  fire  to  it,  and  thus 
caused  it  to  bum  with  a  bright  flame  for  several  seconds ! 

**  Most  wonderful  I "  exclaimed  the  vicar ;  "  *  the  fire  had 
power  in  the  water,  iR>rgetting  his  own  virtue ;  and  the 
water  forgat  his  own  quenching  nature.' "  * 

**  That  it  is  truly  astonishing,  I  must  admit,"  added  the 
major* 

Mt.  Seymour,  however,  did  ncrt  concur  in  these  expres- 
siMHi  of  surprise,  but  told  his  friends  that  he  believed  all 
the  phenomena  they  had  witnessed  might  be  satisfactorily 
explained  by  a  law  relating  to  the  conduction  of  heat  to 
bodies  in  a  certain  condition,  and  which  had  only  of  late 
years  been  made  the  subject  of  investigation  (62), 

After  the  exhibition  of  the  prodigies  of  Fire,  came  one 
that  displayed  the  wonders  of  Light. 

It  consisted  in  a  variety  of  optical  representations  and 
illusions.  The  camera  obscura  presented  a  moving  picture 
of  the  surrounding  scene.  The  phantasmagoria  exhibited  a 
variety  of  ghastly  objects,  which,  alternately  receding  from, 
and  approaching  the  audience,  called  forth  shrieks  of  terror 
and  amazement.  Amongst  the  most  appalling  of  these 
figures  was  the  headless  horseman  of  Sleepy  Hollow,  so 
inimitably  described  in  the  Sketch  Book :  it  will  be  re- 
membered that,  the  body  of  this  trooper  having  been  buried 
in  the  churchyard,  its  ghost  was  believed  to  ride  forth 
every  night  in  quest  of  its  head,  and  that  the  rushing 
speed  with  which  he  passed  along  the  hollow,  like  a  mid- 
night blast,  was  owing  to  his  being  in  a  hurry  to  get  back 
to  the  churchyard  before  daybreak.     This  rapid   move- 

*  Wisdom  of  Solomon,  chap.  idx.  n  ,  ^. 
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ment  was  admirably  represented  in  the  phantasmagoria :  at 
first  the  figure  appeared  extremely  diminutive,  and  at  a 
great  distance;  but  almost  immediately  its  mm  iMeame 
gigantic,  and  it  seemed  as  if  withia  «  liBw  feet  of  the 
audi^ce,  and  then  suddenly  vaaiahad.  After  an  instant  of 
utter  darkoesM,  the  figure  was  again  visible  at  a  g^reat  dis- 
tance :  the  schoolmaster,  Crane,  was  also  seen  belabouring 
the  starveling  ribs  of  his  steed,  old  Gunpowder,  and  quick- 
ening his  pace  towards  the  very  spot  where  the  spectre  was 
stationed .  The  whole  aiidi^ice  wtae  breathless  with  horror. 
Crane  arrived  at  the  bridge,  over  which  the  headless  figure 
opposed  his  passage.  '^  Mercy  upon  uaf  cried  a  &int 
voice  from  one  of  the  back  seats;  ^'  the  g^ost  has  fiound  his 
head,  and  is  carrying  it  before  him  on  the  pommel  of  his 
saddle." — '^  Hush,  hush !  "  cried  another  voioe.  Crane's 
horse  had  taken  fright ;  away  he  dashed  through  thick  and 
thin  ;  stones  flying  and  sparks  flashing  at  every  bound. 
Crane*s  flimsy  garments  fluttered  in  the  air,  as  he  stretched 
his  long  lank  body  away  over  his  horse's  head,  in  the 
eagerness  of  his  flight.  The  goblin  pressed  hard  upon 
him ;  he  was  not  more  than  a  yard  behind  him,  when  he 
was  seen  to  take  up  his  head,  and  with  gigantic  force  to 
hurl  it  at  the  pedagogue ;  it  encountered  his  cranium  with 
a  tremendous  crash ;  he  was  tumbled  headlong  in  the  dust; 
the  goblin  whisked  past  like  a  whirlwind,  and  the  company 
were  once  again  in  total  darkness. 

"  Upon  my  word,"  exclaimed  Mr.  Seymour,  "  this  is  one 
of  the  most  complete  illusions  I  ever  witnessed." 

''  It  is  most  ingeniously  managed,"*  said  the  vicar. 

"  Papa,"  said  Tom,  "  I  am  quite  impatient  to  learn  how 
so  extraordinary  an  efiect  can  have  been  produced.  You 
told  me  this  morning  that  a  phantasmagoria  was  nothing 
more  than  an  improved  magic  lantern ;  but  how  is  it  pos- 
sible for  the  slides  to  be  so  managed  as  to  make  the  figures 
approach  and  retire  from  you,  and,  above  all,  to  make  them 
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move  their  bodies,  and  throw  their  arms  into  different  atti- 
tudes ?" 

^'  In  the  first  place,  the  figures  only  appear  to  approach 
you,  for  they  are  thrown  upon  a  surface  which  never 
changes  its  place ;  the  whole  is  therefore  an  optical  illu- 
sion, arising  from  the  fact  that  we  estimate  the  distance 
of  an  object  by  its  apparent  magnitude ;  when,  therefore, 
the  figure  began  to  diminish  in  size,  the  mind  instantly 
assumed  that  it  was  receding  from  the  eye ;  and  the  illusion 
was  still  fiurther  heightened  by  the  absence  of  all  other  Ob- 
ejects  *  by  which  it  might  be  compared." 

At  this  moment  Mr.  Seymour  was  interrupted  by  the 
appearance  of  the  performer,  who  announced  his  intention  of 
submitting  another  optical  illusion,  which,  he  trusted,  would 
affrad  equal  satis&ction. 

A  series  of  extraordinary  efiects  were  now  exhibited  by 
means  of  concave  mirrors,  f  Aerial  images  were  produced, 
so  illusive  in  their  appearance,  that  the  spectators  could  not 
believe  in  their  immateriality  until  they  attempted  to  grasp 
them.  In  this  manner  were  presented  flowers,  fruit,  a 
human  skull;  and  a  dagger;  the  latter  of  which  terrified 
the  spectator  by  the  sudden  and  violent  manner  in  which 
its  point  approached  him.  With  this  illusion  the  amuse- 
ments concluded ;  the  light  of  day  was  admitted  ;  and  the 
performer,  stepping  forward,  announced  the  termination  of 
his  exhibition  in  the  words  of  Shai(speare : — 

**  Our  revels  now  are  ended  :  these  our  actors, 
As  I  foretold  you.  were  all  spirits,  and 
Are  melted  into  air,  into  thin  air." 

The  villagers,  as  they  poured  out  of  the  booth,  and 
mingled   with   their   companions  in   the  fair,  with  their 

*  It  is  to  this  latter  circumstance  that  the  panorama  is  principally 
indebted  for  its  magical  effects. 

t  Sir  David  Brewster  has  enumerated  various  extraordinary  U\?x> 
sions,  which  may  he  thus  produced,  in  his  woxVl  oii'^«X3os^^'^%\^. 
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wonted  propenflity  for  the  marrelloiiSy  related,  in  most 
exaggerated  terms,  the  wonders  they  had  enoount^ed  in 
the  region  of  shadows.  Nothii^  is  swallowed  with  more 
avidity  than  tales  of  mystery,  especially  if  spioed  with  a 
few  g^ns  of  horror;  we  cannot,  therefore,  be  sorimsed  at 
the  anxiety  so  generally  manifested  by  those  who  had  not 
yet  witnessed  the  optical  performances,  to  exchange  their 
tickets  for  such  as  would  secure  their  admlfluoii  into  the 
popular  booth. 

The  next  entertainment  was  a  display  of  TeotriloquiBm, 
by  a  pupil  of  the  celebrated  Baron  de  Mengen. 

'^  Now,"  said  the  vicar,  '^  we  are  to  witness  a  deception 
upon  the  ear,  such  as  we  have  just  seen  pxaiotised  on  the 
eye." 

Mr.  Twaddleton  was  quite  correct  in  this  observation ; 
for,  notwithstanding  all  the  mystery  with  which  the  subject 
has  been  invested  by  credulity,  ventriloquism  is  nothing 
more  than  a  skilful  modulation  of  the  voice,  so  as  to  imitate 
the  gradations  of  sound,  as  they  affect  the  ear  in  nature 
under  all  the  circumstances  of  distance  and  obstruction ;  in 
short,  imposing  upon  the  ear  as  a  perspective  painting  does 
upon  the  eye.  At  the  same  time,  the  deception  b  heightened 
by  directing  the  attention  to  particular  points ;  for  we 
never  distinguish  very  accurately  the  quarter  from  which 
sounds  f^proach,  and  our  imagination  is  apt  to  refer  to  the 
spot  to  which  our  attention  has  been  artfully  directed.  The 
ventriloquist,  moreover,  better  to  conceal  the  movement  of 
his  lips,  takes  care  to  select  such  words  as  do  not  con- 
tain labial  consonants. 

In  this  booth  were  also  exhibited  the  several  interesting 
effects  produced  by  the  modification  and  reflection  of  sound, 
as  already  described.  Tom  Plank  undertook  the  ^^Invisible 
Girl"  and  to  his  credit  be  it  recorded  that  he  performed 
his  part  most  successfully.  Well  acquainted  with  the  sundry 
little  secret  partialities  of  his  fellow-villagers,  he  contrived  to 
make  the  Invisible  Girl  ^n«  «xiani^\%  \2QabX.  \L\i^  the  fiice 
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)f  maoy  a  £ur  naiiifn  witk  a  Uadb,  «Ue  tfe 
^vouied  swains  palpitated  witk 

The  crowd  was 
placard,  annownciiig  the 
for  two  hoois ;  and 
would  be  devoted  to 
joining  field. 

The  reydlen  jccutdiagiy  hatttmti  ia  me  wfrnt  mhtn  ibe 
several  spoirts  were  lo  take  fhee,  amd  ia  wiidb  tkttf 
directed  by  the  aouod  of  a  Iwp^V 

We  have  stated  that  a 
for  the  youths  of  the  viDige.  whm  warn  to  fttirlimi  dhe 
''Ludus  TrcjiB,"  or  Tinj  Gaw:.  The  flH^^r  aMl  hb 
party  had  takeo  pnacMi—  «£  the  soli  fbeel  lir  llidr 
accommodatiooiMderaaiaMi^;  mmk  tJw;  hoySy  HbawcaJly 
dressed,  and  faniirthfd  with  VtAt  mnm  aad  veapMsi^  w^pi; 
mustered  m  mvo.  Each  joalh  was  lOMtid  oai  a  fuMif  $ 
and  the  troc^  havingrode  rawad  the  iiBg.aadiMnT«jr«d  ihii; 
spectators,  the  vicar  arose  horn  his  scat^  and^  lilui;  th^; 
sage  Ep3rtides,  gave  the  signal  <^  attack  W  a  «ra«k  '/f  th« 
whip.  They  now  arranged  thfancivei  in  two  liaOalMMS^ 
and,  hurling  th^  javcdiof  with  an  air  of  pro«jd  MUttinf 
wheeled  and  chaiged.  and  iirg«^  the  spMtivit;  war.  At  tli« 
conclusion  of  the  gaa^,  the  ficar  eaJM  iktf  y^$^yi^\ 
youth,  or  '^  princepg  jmreMUmiis^  zad  ynmrttU^  Mm  witli  a 
basket  of  fhdt,  which  he  deHnd  htai  to  nivkU;  aiiM^t^  hi# 
companions. 

The  populace  now  sepanted  into  diflentflrit  f^^m^ ;  /^i# 
party  proceeded  to  witness  a  wmftltngHnat^^  ^  aii^Hli^  (U/ 
see  the  foot-race;  a  third  to  be  pnmatt  at  a  fiial>^;h  ttf 
quoits;  for  the  vicar  had  prr/vid^sd  all  tli^^Mf  i^mm^s^  ill 
imitation  of  the  ancient  Pemthaium,  tpr  OrdrnfUf^rfJum. 
While  observing  the  game  of  qnoits,  tli^  fu^f  iim^tkfMi 
much  classical  emditioa;  he  said  tliat  lUmit^r  ha/l  fu^n^ 
seated  Ajax  and  Ulysses  as  greatly  iikilM  \\\  \\s^  %y^^\  \ 
and  that  Ovid,  when  he  brifigp»  in  Ay^AVo  %s^\  W^haSuNNn 
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playing  at  it,  had  gwea  a  very  elegant  deBcription  of  the 
exerdse,*  althoagh  it  suggested  a  cautkm  in  the  practice 
of  it.  The  vicar  also  reminded  us  that  Perseus  had  thus 
unfortunately  killed  his  grandfath^.  Scalar,  he  con- 
tinued, is  of  opinion,  that  the  throwii^  the  discusj  or  quoit, 
is  but  an  improvement  of  the  old  sport  of  casting  the  sheep- 
hook  ;  a  conjecture  which,  the  vicar  thought,  received 
some  support  from  a  passage  in  the  fourth  Iliad. 

"  Mr.  Twaddleton,"  cried  Mr.  Seymour,  "  you  look  at 
every  sport  with  the  eye  of  a  classic  or  antiquary ;  I,  on 
the  other  hand,  as  you  well  know,  cautiously  examine  every 
action,  to  discover  whether  some  scientific  principle  may 
not  find  an  illustration.  On  the  present  occasion,  I  am 
desirous  of  directing  the  attention  of  the  children  to  the 
manner  in  which  yonder  skilful  plajrer  hurls  his  quoit." 

*'  I  do  not  exactly  compreh^id  the  object  th^  have  in 
view  in  throwing  the  quoits,''  said  Louisa. 

<<  Do  you  not  perceive  that  two  iron  pins,  or  hobg^  are 
driven  into  the  ground,  at  the  distance  of  eighteen  or 
twenty  yards  asunder  ?  "  asked  her  father. 

'^  To  be  sure,  and  I  suppose  that  each  player  attempts 
to  hit  one  of  those  pins." 

'*•  The  players  stand  at  one  of  the  hobs^  and  throw  an 
equal  number  of  quoits  at  the  other ;  the  nearest  of  them 
to  the  hob  are  reckoned  towards  the  game.  When  they 
have  cast  all  their  quoits,  the  candidates  go  over  to  the 
point  at  which  they  have  been  throwing,  and,  when  they 
have  determined  the  state  of  the  game,  they  throw  their 
quoits  back  again  at  the  hob  where  they  had  before  stood ; 
and  thus  continue  to  act,  on  alternate  sides,  till  the  game 
is  ended." 

^^  I  now  understand  it,"  cried  Louisa. 

"  You  doubtless  know,  Mr.  Twaddleton,"  said  Mr.  Sey- 
mour, ''  that  the  casting  of  stones,  darts,  and  other  missiles, 

*  Ovid*s  Metamorphoses,  lib.  x. 
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iras  amons^  the  amnsemeolB  pcMtind  n  tiie  tvunB 

uiy  by  the  young  LoDdooen.** 
''  Casting  of  the  bar,^  repbed 

i  part  of  a  hero's  edocatioo ; 

idmired  for  their  agility  and 

the  bar,  and  the  plummet'    Henir  the 

\us  accession  to  the  throne, 

stmong  his  favoiuite 

and,  among  rustics,  an 

same  purpose  as  the  bar  and  the 
^^  The  game  of  quoits  is  eertainlj 

pastimes,"  said  Mr.  Seymour,  ^ooaeooiBtaf  iti 

ing  less  on  mere  strength,  and  more  mptm  1111  ■!■  ikilL* 
^'  Did  not  you  say,  papa,  that  its  action  woM  iflliHi 

some  pri  nciple  of  science  ?    I  have  been  looldi^  at  tlie  qpoit, 

which  I  perceive  is  a  circular  piece  of  in»  with  a  bole  m 

the  middle,  but  I  cannot  discover  in  what  manner  any 

scientific  principle  can  be  connected  with  its  motion.^ 
"  If  you  will  attentively  observe  a  skilful  player,  you 

will  perceive  that  he  steadies  the  flight  of  the  quoit,  by 

imparting  to  it  a  spinning  motion ;  were  he  not  thus  to 
rifle  it,  you  would  find  that  it  would  fly  very  fiur  from  the 
mark." 

"  Upon  the  same  principle,  I  suppose,  that  we  impart  to 
the  ball  a  spinning  motion  at  the  game  ofbUboqnet  ?  "  said 
Louisa. 

"  Precisely  so,"  replied  her  father,  who  also  stated  that 
the  body  was  made  to  rotate  on  its  shorter  axis,  for  the 
reasons  before  explained  ;♦  and  that  while  whirling  throngh 
the  air  it  always  prei»erves  its  plane,  whatever  the  porition 
of  that  plane  may  be,  and  however  it  may  be  inclined  to  the 
direction  in  which  the  quoit  travels.  He  moreover  ob- 
served that  it  affords  an  excellent  illa«tration  of  the  motion 
of  the  earth  round  the  sun,  showing  how  the  aTL\»  tA  ^t^t^ 

139. 
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tion  remaliit  parallel  to  itself  daring  its  annual  journey 
without  any  respect  whatever  to  the  son. 

The  ^^penthaium  **  having  been  eoncladed,  the  populace 
retired  into  several  booths  which  were  appropriated  to 
refreshments.  The  shows  then  recommenced;  those  not 
already  described  were  prindpaUj  devoted  to  the  exhlbitioD 
of  wild  animals,  an  entertainment  which  the  vicar  con* 
sidered  as  Mnctioned  by  the  highest  classical  authority; 
although  he  at  once  rejected  a  proposition  made  by  the 
miyor  to  render  the  amusouOTt  still  more  in  aooofdance 
with  ancient  custom,  by  encoun^g;ing  a  fight  between  a 
li<m  and  a  tiger. 

The  hour  had  now  arrived  for  the  grind  banquet ;  and, 
by  the  command  of  the  major,  the  band  paraded  the  fiur, 
playing  the  inviting  tune  of  ^*  Oh,  the  roast  beef  of  OU 
England ! "  The  populace  hastened  to  the  tent,  and  cMh 
took  his  place  according  to  the  number  upon  his  ticket. 

We  shall  not  detain  our  readers  by  an  account  of  the 
dinner;  it  will  be  sufficient  to  state,  in  the  language 
generally  used  upon  such  occasions,  that  the  whole  went  off 
with  great  eclatj  and  gave  universal  satis&ction  to  the 
delighted  guests. 

For  the  amusement  of  his  military  friends,  the  major  had 
made  arrangements  for  reviving  the  ancient  game  of  quin- 
tain, to  be  played  after  the  banquet.  It  may  be  necessary 
to  state  that  the  quintain  is  a  pastime  of  high  antiquity. 
It  was  originally  nothing  more  than  the  trunk  of  a  tree,  or 
a  post  set  up  for  the  practice  of  young  b^inners  in  chivalry. 
Afterwards  a  staff,  or  spear,  was  fixed  in  the  earth,  and  a 
shield  hung  upon  it  was  the  mark  to  strike  at.  The  dex- 
terity of  the  performer  consisted  in  smiting  the  shield  in 
such  a  manner  as  to  break  the  fastening  and  to  bring  it  to 
the  ground.  In  process  of  time  this  diversion  was  much 
improved;  instead  of  the  staff  and  shield  a  grotesque 
wooden  figure  waa  mttodwced)  and  it  was  so  contrived  to 
move  upon  a  pivot,  t)aai  \i  V\.  n««c^  ^Vxvw^  xsoaSu^'^l^  it 
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would  turn  out  and  give  the  perfonner  a  severe  blow. 
The  quintain  which  the  major  had  prepared  for  the  present 
occasion  consisted  of  a  wooden  figure  fixed  upon  a  pivot, 
and  holding  in  its  outstretched  arm  a  bag  of  flour.  Those 
who  ran  at  it  and  missed  it  were,  of  course,  laughed  at ; 
while  he  who  struck  the  figure  full  with  his  lance  gave 
the  beam  a  sudden  whirl ;  and,  unless  he  was  very  nimble, 
was  covered  with  floor  from  the  bag  which  was  thus 
brought  into  contact  with  him. 

The  reader  must  now  consent  to  retire  from  the  scene  of 
frolic,  and  leave  the  villagers  to  the  undisturbed  enjoyment 
of  their  jollity.  The  major  and  his  party  returned  to  the 
bouse,  where  they  remained  until  the  hour  approached  at 
which  the  fireworks  were  to  be  discharged,  and  the  festivi- 
ties of  the  day  concluded.  Mr.  Seymour  accompanied  his 
children  to  the  stage  erected  for  the  pyrotechnic  exhibition, 
in  order  that  he  might  explain  the  construction  of  the  fire- 
works before  they  witnessed  them  in  action. 

**  Upon  my  word,  the  major  has  provided  most  liberally 
for  our  entertainment ! "  exclaimed  Mr.  Seymour,  as  he 
ascended  the  steps  wiiich  led  to  the  platform :  '^  I  declare 
there  is  a  forest  of  rockets !  and  what  magnificent  Pin^ 
wheels  J  TourbillonSj  Marroons^  Pots  des  Aigrettes^  Gerbes, 
Courantine^,  and  Roman  Candles  1 " 

"  Are  those  paper  cylinders,  with  long  sticks,  rockets?  " 
inquired  Tom. 

**  They  are ;  and  if  you  will  attend  to  me,  I  will  explain 
the  principle  of  their  construction.  They  have  ever  been 
considered  as  holding  the  first  place  among  single  fireworks, 
and  deservedly  so ;  not  only  on  account  of  the  splendid 
appearance  they  present  when  fired  by  themselves,  but 
from  their  extensive  application  in  increasing  the  beauty 
of  other  exhibitions.  The  rocket,  you  perceive,  consists  of 
a  strong  paper  cylinder,  which  is  filled  with  a  suitable 
composition ;  it  is  crowned  with  a  head,  or  ^  pot/  as  it  is 
technically  termed,  charged  with  vatiou^  iSkSi\ftY«^&^  xAsm^ 
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throws  out  sparks,  stars,  and  other  decorations,  as  sooo  as 
it  takes  fire  in  the  air,  after  the  body  of  the  rocket  Ins  been 
consumed.  You  may  observe  that  tte  liead  is  made  to 
terminate  in  a  point,  which  greatly  fiieilitates  its  passage 
through  the  air.  The  whole  is  affixed  to  a  straight  stick, 
which,  like  the  rodder  of  a  ship,  makes  it  turn  to  that  side 
towards  which  it  i»  inclined,  and  consequently  causes  the 
roekst  to  ascend  in  a  straight  line." 

^  But,  papa,'*  observed  Louisa,  ^^  all  the  rockets  have 
not  straight  rods  ;  see,  there  v  one  with  a  crooked  stick." 

'*  That  is  for  the  purpose  of  cau»ng  the  rocket  to  ascend 
in  the  form  of  a  screw :  the  first  efiect  of  the  bent  rod  will 
be  to  make  the  rocket  incline  towards  that  side  to  which  it 
is  bent ;  but  its  centre  of  gravity  bringing  it  afterwards 
into  a  vertical  situation,  the  result  of  these  two  oppodte 
eflR>rt8  will  be,  that  the  rocket  will  ascoid  in  a  zigzag  or 
spiral  form.  In  this  case,  however,  nnce  it  displaces  a 
greater  volume  of  air,  and  describes  a  longer  line,  it  will 
not  ascend  so  high  as  if  it  had  beien  impelled  in  a  straight 
direction  ;  but  I  think  you  will  admit  that,  on  account  of 
the  singularity  of  this  motion,  it  produces  a  very  agreeable 
effect." 

^^  And  what  causes  the  rocket  to  ascend  into  the  air  ?" 
a^^ked  Tom. 

^'  It  is  a  subject  which  has  engaged  the  attention  of 
several  most  distinguished  philosophers ;  the  explanation, 
however,  afforded  by  Dr.  Hutton  appears  to  me  to  be  the 
most  satisfectory.  He  says,  '  that  at  the  moment  when  the 
powder  begins  to  inflame,  its  expansion  produces  a  torrent 
of  elastic  fluid,  which  acts  in  every  direction  ;  that  is, 
against  the  air  which  opposes  its  escape  from  the  cartridge, 
and  against  the  upper  part  of  the  rocket ;  but  the  resist- 
ance of  the  air  is  more  considerable  than  the  weight  of  the 
rocket,  on  account  of  the  extreme  rapidity  with  which  the 
elastic  fluid  issues  l\\To\i^\\  VJtv^  w^jck  i^f  the  rocket  to  throw 
itself  downwards,  aud  \\veteX.wfe  >iX\fc  tqh3«a\.  '^&ft}s»^^\s^  >5wi. 
excess  of  the  one  oi  t\\es^  foxiiQa  oN«t  \Jcv^  q\5brx: 


.^  "»> 
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Tom  observed,  that  he  thought  Dr.  Hutton's  explanation 
yery  sunple  and  plausible. 

^'  Dr.  Button  adds/'  continued  Mr.  Seymour,  ''  that  the 
rocket  could  not  rise  unless  a  sufficient  quantity  of  elastic 
fluid  were  produced,  and  hence  arose  the  expedient  of 
]nercing  the  rocket  with  a  conical  hole,  so  as  to  make  the 
composition  biurn  in  conical  strata,  which,  having  much 
greater  surface,  produce  a  much  greater  quantity  of  in- 
flamed matter  and  elastic  fluid.  Without  such  a  contriv- 
ance the  composition  would  inflame  only  in  circular  coats 
of  a  diameter  equal  to  that  of  the  rocket;  and  expe- 
rience has  shown  that  this  is  not  sufficient  for  the  purpose. 
Some  years  ago  a  plan  was  suggested  for  producing  the 
propulsion  of  a  vessel  in  this  way ;  by  the  force  of  a  steam- 
engine  fr  stream  of  water  was  to  be  shot  out  of  the  stem, 
the  imfvlae  of  which,  upon  the  water  in  the  river,  was  to 
push  forward  the  boat.  It  is  a  curious  fact,  that  nature 
has  employed  the  same  expedient  for  the  motion  of  some 
aquatic  insects.  The  larva  of  the  dragon-fly,  according  to 
Adams,  swims  forward  by  ejecting  water  from  its  tail." 

"  What  are  those  fireworks  attached  to  the  lines  ?"  asked 
Tom. 

**  Those,  my  dear,  are  line-rockets,  or  courantines,*  and 
which,  instead  of  rising  into  the  air,  run  along  the  line,  to 
which  they  are  attached  by  means  of  a  hollow  cylinder. 
Thdr  motion  is  to  be  explained  upon  the  same  principle  as 
that  of  the  sky-rocket ;  a  force  is  generated  by  the  escape 
of  elastic  matter,  and,  as  the  rocket  is  confined  to  the  rope, 
it  is  made  to  run  along  the  line,  instead  of  ascending  into 
the  air..*' 

"  That  is  clear  enough,"  said  Louisa ;  *'  but  see,  papa, 
there  is  the  figure  of  a  dragon  on  yonder  rope !" 

"That  is  merely  a  runner  for  the  courantine,  which 
is  constructed  in  tliat  form  for  the  purpose  of  rendering 
the  exhibition  more  surprising.     I  dare  say  \l  \s  ^^  m\)cv 

♦  From  the  French  term  courant^  signifying  mnn\tv%. 
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various  oompoflitkms,  such  as  golden  rain,  and  fires  of 
different-  colours,  which  will  greatly  heighten  tiie  efiect ; 
indeed,  this  pyrotechnic  amuaement  may  be  infinitely 
▼aried." 

'^  Are  not  those  pm^wkedSf  which  are  elavated  above 
the  railing  ?"  said  Tom. 

^^  Yes ;  they  are  pin  or  Catherine  wheels;  and  if  you  will 
look  at  them,  you  will  perceive  that  they  are  of  veiy 
simple  construction ;  consisting  merely  of  a  long  paper 
tube,  filled  with  inflammable  matter,  and  rolled  rouxi 
a  small  circle  of  wood,  so  as  to  form  a  heliz  or  sj^ 
line." 

^'  The  circle  of  wood,  I  suppose,  is  pierced  in  the  middle 
&r  the  purpose  of  receiving  a  pin,  by  which  the  wheel » 
attached  to  the  post^"  said  Tcmi. 

^^  Exactly  so ;  and  the  cause  of  their  revolution  ii  tbe 
same  as  that  which  produces  the  flight  of  th^  rocket; 
the  impulse  of  the  air  forces  back  the  ignited  part  of 
the  wheel,  which  generates,  as  it  were,  a  centrifugal 
force,  while  the  attachment  of  the  pipe,  by  preventing 
its  obeying  such  a  force,  may  be  said  to  represent  the 
centripetal  force,  and  thus  is  the  revolution  of  the  wheel 
continued,  until  the  whole  of  the  composition  is  con- 
sumed." 

^'I  think  you  told  U!>,  when  speaking  of  the  thauma- 
trope,*  it  was  the  rapidity  with  which  the  flame  revolved 
that  occasioned  the  star-like  appearance  which  is  exhibited 
by  this  firework,"  observed  Louisa. 

**  Undoubtedly,  my  dear ;  it  cannot  be  otherwise." 

The  party  now  examined  the  remaining  specimens  of  the 
pyrotechnic  art.  Mr.  Seymour  informed  tbem  that  mar- 
roons  were  nothing  more  than  small  cubical  boxes,  filled 
with  a  composition  proper  for  making  them  burst,  and 
thence  producing  a  loud  report.     He  said  that  they  were 
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principally  used  in  combination  with  other  pieces,  or  to 
form  a  battery,  in  which,  by  different  lengths  of  quick 
match,  they  were  made  to  explode  at  distinct  intervals. 
Mr.  Seymour  added,  that  when  the  cases  were  made  cylin- 
drical, instead  of  h&ng  oibical,  they  exchanged  the  name 
of  marroon  for  that  of  saucisson.  Louisa  inquired  the 
nature  of  certain  cylindrical  cases  she  observed  on  the 
Btage,  and  was  informed  that  they  were  gerbes,  a  species  of 
firework  which  throws  up  a  luminous  and  sparkling  jet  of 
fire,  and,  from  a  supposed  resemblance  to  a  water-spout, 
has  derived  the  appellation  of  gerbe.  Mr.  Seymour  next 
pointed  out  to  Tom  a  row  of  Roman  candles^  some  of 
which  were  fixed  quite  perpendicular,  others  inclining 
at  different  angles,  so  that  the  balls  might  be  projected  to 
various  distances,  and  thus  produce  a  more  varied  effect. 
He  observed,  that,  to  his  taste,  it  was  by  far  the  most 
beautiful  firework  ever  exhibited. 

^  ^'  I  am  quite  impatient  for  the  exhibition,''  cried  Tom ; 
'^  pray,  papa,  what  is  the  hour  ?  I  think  it  was  determined 
to  let  them  off  at  ten  o'clock." 

*'  It  is  now  about  eight  o'clock ;  we  will  therefore 
return  to  the  house ;  we  shall,  however,  I  suspect,  have  a 
curious  sight  to  witness  on  our  way  through  the  &ir ;  for 
by  this  time  every  booth  is  illuminated." 

The  scene  was  indescribably  beautiful,  ana  might  be 
said  to  resemble  an  enchanted  island.  The  trees  were 
lighted  up  with  an  endless  profusion  of  Chinese  lanterns, 
of  various  colours,  and  decorated  with  fantastic  transpa- 
rencies, which  produced  an  effect  highly  graceful  and 
pleasing.  The  booths  were  richly  studded  with  lights ; 
and,  near  the  platform,  on  which  the  villagers  were  enjoying 
the  country  dance,  was  erected  a  pyramid,  which  blazed 
with  several  hundred  variegated  lamps. 

At  ten  o'clock  the- commencement  of  the  fireworks  was 
antiounced  by  a  shower  of  rockets.  The  music  ceased  % 
and   the  dancers,  together  with  the  s^ecXaXicyc^  ^\v<i\xa^ 

1^ 
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gathered  around  the  platfonn,  hastened  to  the^sot,  whither 
they  wete  mimmoned  by  the  sounds  of  trumpets,  to  witness 
the  pyrotechnic  entertainment  whieh  was  to  crown  the 
festivities  of  the  day.  .   . 

The  little  Seymours  had  been  statSeied  by  tbck  ikth^ 
in  the  most  fiivourable  spot  for  seeing  the  egiMbition ;  and 
highly  were  the  major  and  hlitf  party  didiglited  with  the 
observations  which  fell  from  the  iiitel%eQt  chikben  <m  the 
occasion. 

^^  Observe,  Louisa,  the  rocket  as  it  ascends  describes  a 
parabola !  "*  cried  Ton. 

'^  Oh,  how  extremely  beautiful !  see,  the  head  has  burst, 
and  is  discharging  a  number  of  brilliant  stars  1  What 
is  that  red  spark  which  is  now  fidling  to  the  ground,  papa  ?" 

^  That  is  the  ignited  stick  of  the  rocket,"  replied  his 
&ther. 

^'  Take  care,  Louisa,  do  not  hold  your  &oe  up,"  ex* 
claimed  Tom ;  <^  for  as  the  rocket  bursts  over  our  heads,  the 
stick  may  fall  upon  us." 

^^  I  scarcely  expected  such  an  observation,  Tom,"  said 
his  fether,  '^  after  the  sensible  remark  you  just  made  re- 
specting the  parabolic  path  of  the  rocket;  do  not  you 
remember,  that,  when  a  projectile  has  reached  its  greatest 
altitude,  it  will  descend  in  a  curve  similar  to  that  in  which 
it  ascended  ?" 

"  True,  true,"  answered  Tom ;  **  I  see  my  error :  the 
stick  must,  of  course,  fall  at  a  considerable  distance  from  us." 

''  Look !  look ! !  There  goes  a  courantit^ !  how  it  ran 
along  the  rope ! "  exclaimed  Louisa. 

*  A  scientific  critic  has  offered  the  following  jost  remark  upon  this 
passage :— **  The  rocket  ascends  by  a  constantly  acting  force,  not  by 
a  momentary  impulse,  as  though  it  were  shot  from  a  gun.  Supposing 
the  force  arising  from  combustion  to  be  proportionate  to  the  weight  of 
the  rocket,  as  long  as  the  force  continues  to  be  generated,  the  rocket 
must  move  in  a  straight  line ;  after  Which,  haying  only  its  own  mo- 
mentum to  oppose  its  grayitation,  it  will  proceed  in  a  paiabolic 
curve." 
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^'  There  goes  another !  '*  cried  Tom;  ^^ and  see,  it  is  the 
dragon  ;  and  I  declare  these  is  aootber  running  in  an  op- 
posite direction ; — ^they  meet.  Look  at  the  sarpents  which 
they  discharge  from  their  mouths  I  Now  th^  return  to 
the  extremity  of  the  line  with  great  nolenoe.  What  an 
explosion ! ! !  '^ 

In  like  manner  were  next  exhibited  two  ships,  which, 
being  filled  with  serpents,  were  made  to  pour  their  broad- 
sides at  each  other. 

^^  I  never  saw  better  coorantines,"  mid  Mr.  Seymour ; 
^*  the  major  really  conducts  the  exhibitioD  with  great  skill ; 
it  does  him  infinite  credit  as  an  engineer.'* 

^*  See — see,  papa!  what  a  large  wheel  of  fire  I  and  the 
figure  of  a  man  in  the  oentie.^ 

^^  A  dasrical  device  of  the  viear,  beyond  all  doubt.  It 
is  Ixion  on  a  wheel  encompassed  by  hissing  serpents^'*  ob- 
served his  fiUher.* 

This  conjecture  was  soon  verified,  finr  the  vicar,  with  his 
usual  animation,  was  heard  to  exclaim — 

'' ' .    .    .     .     tartofqoe  Izkmls  angnes, 
ImmanieiiMiiK  rotam,' 

as  Virgil  has  it." 

Another  display  of  rockets  succeeded,  which  burst  forth 
in  showers  of  golden  tears,  emerald  stars,  and  ruby  balls ; 
many  of  which  changed  during  their  course  into  other 
colouTB,  or  discharged  nests  of  fioy  serpents. 

(Bai^)— (bai^)— (bang)— 

^^  There  go  the  marroons,'*  said  Mr.  Seymour. 

The  band  now  struck  up  a  march,  and  the  major  com- 
(detely  succeeded,  by  having  arranged  dififerent  lengths 

•  At  ft  feU  gtrcn  at  tbe  Obaervatoiy,  Caa^dcn  HiD,  KcnafaigtcMi,  on 
lbe4thof  July,  1849,  mhoKNir  of  Hie  birthday  of  the  Esri  of  Roaae, 
the  liberal  boat,  amongat  ft  vaiietj  €f  pjroteehale  derieea,  cxUbtted 
tte  above  pieee,  at  the  aogseadoB  of  the  aotbiir,  with  veiy  eooafder- 
ableefieet. 


ii52  PHQiOSOPHY'  IN  SPOBT  Chap.  XXV. 

of  quick  match,  in  making  them  explode  at  appropriate  in- 
tervals, 80  as  to  mark  conecdy  the  commencement  of 
each  bar  of  the  music  which  was  perfomang. 

^*  Bravo  !  bravo  !  *^  exckimed  Mr.  Seymour ;  ^'  had 
Handel  witnessed  such  an  effect,  he  would  have  engaged 
the  major  as  a  performer  in  his  grand  choruses." 

^*  See !  what  a  beautiful  fountain  of  fire — ^there !  now  a 
most  brilliant  star  is  ejected !  "-^ 

*'  It  is  a  Roman  candle,"  said  Mr.  Seymour. 

A  variety  of  diffoent  rockets  were  next  exploded  ;  such 
as  <'  Towering  rockets,"  so  called  from  their  ascending  to  a 
g^reater  height  than  any  others  i  an  effisct  which  is  produced 
by  fixing  a  smaller  rocket  cm  the  top  of  another  of  superior 
dimensions  ;  '^  Honorary  rooketo,"  which^  when  they 
attain  their  greatest  height,  oommonicate  fire  to  other 
rockets  affixed  to  them  in  a  transverse  direction,,  and  Urns 
produce  a  rapid  revolution,  and  represent,  <m  their  retora 
to  the  ground,  a  spiral  of  descending  fire ;  '^  Cadueeus 
rockets,"  so  called  from  their  resemblance,  when  in  action 
to  the  rod  borne  by  Mercury :  the  effect  is  produced  by 
firing  two  rockets  obliquely  on  the  opposite  sides  of  a  rod, 
so  that  they  may  form  in  their  flight  two  spiral  lines ;  and 
"  Shell  rockets,"  which,  like  the  arrow  of  Acestes,  sud- 
denly kindled  into  light  as  they  passed  rapidly  through  the 
air."  • 

The  beautiful  effect  of  Coloured  Fires  was  next  dis- 
played ;  red  and  green  being  those  selected  for  the  sake  of 
contrast  To  succeed  in  this  exhibition  it  is  essential  that 
it  should  take  place  amidst  shrubs  and  trees,  and  that  the 
inmiediate  source  of  the  light  should  be  most  carefully  con- 
cealed ;  it  is  the  reflection  alone  that  lends  enchantment  to 
the  scene ;  should  the  spectators  gain,  only  for  a  moment, 
a  sight  of  the  burning  mass,  the  spell  is  dissolved.  The 
company  were  accordingly  directed  to  proceed  to  a  different 
part  of  the  grounds,  where  this  important  condition  could 

♦  ^n,  1.  V. 
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be  fulfilled.  The  red  fire  was  first  displayed,  by  which 
every  herb,  shrub,  and  tree  glowed  with  an  intense  colour. 
An  illusion  so  magical  acted  upon  the  sensitive  imagina- 
tion of  the  vicar,  and  called  forth  firom  the  depths  of  his 
classical  reminiscences  various  quotations  descriptive  of 
the  realms  of  Tartarus ;  while  the  green  light  which  suc- 
ceeded, after  a  sufiBcient  interval  to  allow  the  eye  to  recover 
its  just  perception,  transported  him,  in  imagination  at  least, 
from  penal  r^ons  to  those  that  were  regarded  as  the 
brighter  abodes  of  happy  spirits  —  the  '^  locos  Uetoa  et 
amana  Fw-eto  "  of  Virgil. 

The  major  and  Mr.  Seymour,  although  they  played  upon 
bis  singularities,  were  anxious,  on  every  occasion,  to  gratify 
the  classical  humour  of  the  vicar,  and  had  accordingly 
arranged  for  him  a  very  agreeable  surprise;  it  was  a 
TaMeaUy  in  which  the  shade  of  the  unhappy  Dido  was  seen 
gliding  through  the  wood,  and  refosing  to  recognise  the 
advances  of  her  earthly  lover.  The  green  hue  cast  upon 
the  figure  went  fiir  to  realise  the  spectral  form  of  the  poet's 
imagination,  while  the  parts  of  Dido  and  jEneas  were 
admirably  sustained  by  Mrs.  Beacham  and  her  husband. 

The  entertainment  of  the  evening  concluded  with  what 
pyrotechnics  call  ^^  a  set  piece  ;^^  it  was  a  Catherine-wheel 
of  imposing  size  and  splendour,  repeatedly  changing  its 
form  and  devices,  and  finally  discharging  a  shower  of 
rockets.  The  dense  volume  of  smoke  which  followed 
gradually  cleared  off,  and  the  appropriate  motto  ^'  fare- 
well "  appeared  in  sparkling  letters  of  ruby  light. 

In  a  few  minutes  the  populace  separated,  and  were  on 
their  respective  roads  home,  when  a  large  rocket  ascended, 
and,  bursting  over  their  heads,  discharged  a  parachute,  to 
which  was  attached  a  brilliant  light :  eight  similar  rockets 
followed,  and,  by  ingeniously  varying  the  direction  and 
angle,  the  major  contrived  to  launch  the  floating  luminaries 
in  the  form  of  a  crown  or  circle,  each  alternately  changing 
its  colour  from  red  to  blue,  and  thus  imparting  to  the  land- 
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scape  the  ruddy   hue  of  the  seltii^  sun,  or  the  n 
radiance  of  a  mellow  moonlight. 

"  Charming — most  charming  !"  ezcltumed  the  deUj 
vicar  ;  "  why,  my  dear  major,"  continued  he  in  the 
tone  of  enthusiasm,  "  your  prolific  ingenuity  diveata 
a  parting  scene  of  its  accompanying  gloom, 
'  Et  uootum  tiaxnmis  f'uualiu  TincuDt,' 
u  the  immortal  poet  has  it." 


EXPLANATORY  AND  SUPPLEMENTARY 


NOTES; 


ADDRESSED  MORE  ESPECIA.LL7  TO 

PARENTS   AND    PRECEPTORS, 

OR  TO 
THOSE  ADVANCED  IN  SCIENCE. 


EXPLANATORY  AND  SUPPLEMENTARY 

NOTES, 

BEFERRED  TO   BY   FIGURES   IN    THE   TEXT. 


Note  1,  p.  4. — The  Horologe  op  Flora. 

'*  Thus  in  each  flower  and  simple  bell, 
That  in  our  path  betrodden  lie, 
Are  sweet  remembrancers  who  tell 
How  fast  the  winged  monfients  fly." 

The  Horologe  of  Flora  is  alluded  to  by  Pliny  with  his  usual 
felicity  of  thought  and  expression.  **  Dedi  tibi  herbas  hora- 
rum  indices ;  et  ut  ne  sole  quidem  ooulos  tuos  a  terra  avoces, 
heliotropium  ac  lupinum  ciroumaguntur  cum  illo.  Cur  etiam 
altius  spectas,  ipsumque  coelum  scrutaris  ?  Habes  ante  pedes 
tuos  ecce  Vergilias." — Hist.  Nat,,  lib.  xviii.  c.  27. 

LinnsBus  enumerates  forty-six  flowers  which  possess  this 
kind  of  sensibiUty.  The  following  are  a  few  of  them,  with 
their  respective  hours  of  rising  and  setting,  as  the  Swedish  na- 
turalist terms  them.    He  divides  them  into — 

1st.  Meteoric  flowers,  which  less  accurately  observe  the 
hour  of  unfolding,  but  are  expanded  sooner  or  later,  according 
to  the  cloudiness,  moisture,  or  pressure  of  the  atmosphere. 

2nd.  TropiccU  flowers,  which  open  in  the  morning,  and  close 
before  evening  every  day ;  but  the  hour  of  the  expanding 
becomes  earlier  or  later,  as  the  length  of  the  day  increases  or 
decreases. 

3rd.  Equinoctial  flowers,  which  serve  for  the  construction  of 
Flora's  dial,  since  they  open  at  a  certain  and  exact  hour  of  the 
day,  and  for  the  most  part  close  at  another  determinate  hour : 
for  instance,  the  Leontodon  taraxacum,  dandehon,  opens  at 
6-6,  closes  at  8-9  ;  Hieracium  pilosella,  mouse-ear  hawkweed, 
opens  at  8,  closes  at  2 ;  Tragopogon  pratense,  yellow  goatV 
beard,  opens  at  sunrise,  and  shuts  at  noon  with  such  regula- 
rity, that  the  husbandman  who  adopts  it  as  the  signal  of 
dinner-time  need  not  fear  to  have  his  pudding  too  \£l>\Oc^  <^^ 
too  httle  boiled ;  Sonchus  Icevis,  8moot\i  BO^-\)cL\^>iXft>  o^\:>&  ^ 
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5,  closes  at  11-12  ;  Lactuca  sativoy  cultivated  lettuce,  opens  at 
7,  closes  at  10  ;  Tragopogon  lutetM,  yellow  goatVbeaord,  opens 
at  3-5,  closes  at  9-10 ;   Lapsana,  nipplewort,  opens  at  5-6, 
closes  at  10-11 ;  Nymphasa  oLha,  white  water-lrLj,  opens  at  7, 
doses  at  5 ;  Papaver  nudicavle,  naked  poppy,  opens  at  5,  closes 
at  7 ;  HemerocaUis  ftdva,  tawnj  daj-Uly,  opens  at  5,  closes  at 
7-8  ;  Convolvidus,  opens  at  5-6  ;  Malva,  mallow,  opens  at  9-10, 
closes  at  1 ;  Arenaria  purpurea^  purple  sandwort,  opens  at 
9-10,  doses  at  2-3 ;  AnagaUis,  pimpernel,  opens  at  7-8  ;  Portia 
lacQ,  hortensis,  garden  purslain,  opens  at  9-10,  doses  at  11-12 ; 
Dianthm  prolifer,  proliferous  pink,  opens  at  8,  closes  at  1 ; 
Cichoreum^  succory,  opens  at  4-5 ;  Hypocharis  opens  at  6-7, 
closes  at  4-5  ;    Crepis  opens  at  4-5,  closes  at  10-11  ;   Picris 
opens  at  4-5,  closes  at  12 ;  Calendula  A/ricana  opens  at  7, 
closes  at  3-4,  &c. 

In  like  manner  ma^  be  formed  a  calendar  of  Flora :  thus, 
if  we  consider  the  tune  of  putting  forth  leaves,  the  honey- 
suckle  protrudes  them  in  the  month  of  January ;  the  goose- 
herry,  currant^  and  elder  in  the  end  of  February,  or  beginning 
of  April ;  the  oak  and  ash  in  the  beginning,  or  towards  the 
middle,  of  May,  &c. 

Note  2,  p.  6. — Geological  THBORIB&— Fire  and  Water. 

The  geologist  of  the  present  day  can  scarcely  imagine  the 
uncompromising  and  intolerant  spirit  with  which  the  parti- 
sans of  the  Igneous  and  Aqueous  theories  of  the  earth  carried 
on  their  controversy  during  the  earlier  part  of  the  present 
century.  Edinburgh,  originally  the  cradle,  became  the  arena 
of  the  combatants.  The  Wemerians,  or  **  Neptunists,*^  as  they 
were  called,  affirmed  that  the  globe  was  indebted  for  its  pre- 
sent form  and  arrangement  to  the  sole  agency  of  water ;  the 
Huttonians,  or  "  Plutonista,^^  on  the  contrary,  although  they  ad- 
mitted to  a  certain  extent  the  operation  01  water,  maintained 
the  utter  impossibiUty  of  explaining  the  consohdation  of  the 
strata  without  the  intervention  of  fire ;  every  geologist  felt 
bound  to  side  with  one  or  the  other  of  these  contending 
parties,  for  neutrality  was  held  as  disgraceful  as  though  the 
law  of  Solon  had  been  in  active  operation. 

Fire  and  Water,  in  philosophical  systems,  as  well  as  in 
poetical  fables,  had  ever  maintained  an  unmitigated  hostility, 
until  Chemistry  stepped  in  as  umpire  to  adjust  their  claims 
and  settle  their  dififerences.  This  science  soon  determined  that 
there  did  not  really  exist  that  antagonism  which  was  so  imi- 
versally  beheved  ;  that  water  contained  an  element  of  fire,  and 
fire  an  element  of  water,  thus  realising  the  prodigy  in  Livy 
— "  Unda  dabit  flammas^  et  dahit  ignis  aquas?'* 
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When  water  was  thus  violently  assailed  by  the  geologic  Flu- 
tonist,  and  driven,  as  it  were,  by  a  flaming  sword  from  the 
rooky  strata,  it  sought  shelter  and  refuge  in  their  embedded 
crystals^  and  became,  in  its  torn,  the  assailant.  To  quote  the 
words  of  one  of  the  most  inflexible  and  eloquent  disciples  of 
Werner,  the  late  Dr.  Clarke,  of  Cambridge,  "  the  water  in  the 
crystals  of  my  cabinet  is  more  than  sufficient  to  extinguish  all 
the  fires  of  the  Plutonist."  This  Quixotic  attack  upon  his  adver- 
saries reminds  us  of  the  amusing  old  Pagan  fable. — The  priests 
of  the  Gk>ds  of  fire  and  water  agreed  upon  a  duel  between 
their  principals.  The  aquatic  champion  was  clad,  for  armour, 
in  a  ju^  bored  with  holes  stopped  with  wax.  Flame  advanced 
with  a&  the  fervour  of  his  element ;  Neptune  received  the 
onset  with  sang  froid :  Flame  rushed  on,  the  wax  dissolved, 
an  inundation  burst  forth,  and  Flame  was  subdued  and  extin- 
guished. 

Note  3,  p.  19.— GSthe  an*  early  but  intelligent 

"  Dbbtructivb." 

**  From  my  earliest  jrears  I  felt  a  love  for  the  investigation 
of  natural  things.  It  is  often  regarded  as  an  instinct  of  cru- 
elty, that  children  like,  at  last,  to  break,  tear,  and  devour 
objects  with  which  for  a  long  time  they  played,  and  which 
they  have  handled  in  various  manners ;  and  yet  even  in  this 
way  is  manifested  the  curiosity,  the  desire  of  learning  how 
sach  things  hang  together — ^how  they  look  within.  I  remem- 
ber that,  as  a  child,  I  pulled  flowers  to  pieces  to  see  how  the 
leaves  were  inserted  into  the  calyx ;  or  even  plucked  birds  to 
observe  how  the  feathers  were  inserted  into  tne  wings. 

"Children  are  not  to  be  blamed  for  this,  when  even  our 
naturalists  beheve  they  get  their  knowledge  oftener  by  sepa- 
ration and  division  than  by  union  and  combination — more 
by  killing  than  by  making  anve." — Autobiography  of  Oothe, 

Note  4,  p.  33. — Gravity  and  Centrifugal  Force. 

It  may,  perhaps,  be  asked  how  this  decrease  of  weight  could 
have  been  ascertained :  since,  if  the  body  under  examination 
decreased  in  weight,  the  weight  which  was  opposed  to  it  in  the 
opposite  scale  must  also  have  diminished  in  the  same  propor- 
tion ;  for  instance,  that,  if  the  lump  of  lead  lost  two  pounds, 
the  body  which  served  to  balance  it  must  also  have  lost 
the  same  weight,  and  therefore  that  the  diflerent  force  of  gra- 
vity could  not  be  detected  by  such  means.  It  is  undoubtedly 
true  that  the  experiment  in  question  cotdd  not  have  been  per- 
formed with  an  ordinary  pair  of  scales,  but  by  using  a  spiral 
spring  it  was  easy  to  compare  the  iorce  oi  >Jaa  V«S^  ^gcwj^N^*-^ 
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at  the  surface  of  the  earth,  and  at  four  miles  high,  by  the  rela- 
tive degree  of  compression  which  it  sustained  in  those  dif- 
ferent situations.  We  majrtake  this  opportunity  of  observing, 
that,  as  the  force  of  gravity  varies  directly  as  the  mass,  or 
quantity  of  matter,  a  body  weighing  a  pound  on  our  earth 
would,  if  transferred  to  the  sun,  weigh  27}  pounds ;  if  to 
Jupiter,  3^  pounds ;  if  to  Saturn,  1^ ;  but^  if  to  the  moon,  not 
more  than  3  oimces. 

With  respect  to  the  effect  of  the  centrifugal  force  as 
alluded  to  in  the  text,  it  may  be  here  observed,  that  it  has 
been  foimd  by  calculation  tnat,  at  the  equator,  the  diminu- 
tion of  gravity  occasioned  by  the  centrifugal  force  arising 
from  the  rotation  of  the  earth  amounts  to  about  the  289th 
part.  But  since  this  number  is  the  square  of  17,  it  follows 
that,  if  our  globe  turned  more  than  17  times  faster  about  her 
axis,  or  permrmed  the  diurnal  revolution  within  the  space  of 
84  minutes,  the  centrifugal  force  would  predominate  over 
the  powers  of  gravitation,  and  all  the  fluid  and  loose  matters 
would,  near  the  equinoctial  boimdary,  have  been  projected 
from  the  surface.  On  such  a  supposition  the  waters  of  the 
ocean  must  have  been  drained  o£^  and  an  impassable  zone  of 
sterility  interposed  between  the  opposite  hemispheres.  By  a 
similar  calculation,  combined  with  that  decreasing  force  of 
gravity  at  great  distances  from  the  centre,  it  may  be  infer- 
red that  the  altitude  of  our  atmosphere  could  never  exceed 
26,000  miles.  Beyond  this  Umit,  the  equatorial  portion  of  air 
would  have  been  shot  into  indefinite  space.  If  it  were  pos- 
sible to  fire  off  a  cannon-ball  with  a  velocity  of  five  miles  m  a 
second,  and  the  resistance  of  the  air  could  be  taken  away,  it 
would  for  ever  wheel  round  the  earth,  instead  of  falling  upon 
it ;  and  supposing  the  velocity  to  reach  the  rate  of  seven  miles 
in  a  second,  the  ball  would  fly  off  from  the  earth,  and  be  never 
heard  of  more. 

It  may  be  here  remarked  that  the  word /orce  (p.  52)  is  not 
limited  to  express  that  which  produces  mechanical  motion, 
readily  recognised  by  the  senses.  It  has  a  much  wider  and 
more  comprehensive  signification,  including  that  source  of 
active  power  which  emanates  from  the  sun,  and  produces  a 
constant  internal  activity  among  the  particles  of  matter. 

Note  5,  p.  35. — Velocity  op  Light. 

It  is  scarcely  possible  so  to  strain  the  imagination  as  to 
conceive  the  velocity  with  which  light  travels.  "What  mere 
assertion  will  make  any  man  beUeve,"  asks  Sir  J.  Herschel, 
"  that  in  one  second  of  time,  in  one  beat  of  the  pendulum  of  a 
clock,  a  ray  of  light  travels  over  192,000  miles,  and  would 
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therefore  perform  the  tour  of  the  world  in  aboot  the  same 
time  that  it  reqaireB  to  wink  with  our  e jehds^  and  in  mndi 
less  than  a  swift  runner  oocnpics  in  taking  a  sii^le  stride  t " 
Were  a  cannon-ball  shot  dire^lj  towards  the  son,  and  it  were 
to  maintain  its  full  speed,  it  woaU  be  twenty  jears  in  reach- 
ing it,"^  and  yet  li^t  trayeb  throng  this  space  in  seven  or 
eight  minutes. 

Note  6,  p.  37. — Yelogett  of  Falixsg  Bc»>ies. 

In  order  to  perform  this  experiment  with  the  highest  d^ree 
of  accuracy,  a  body  of  considerable  specific  graTity  should  be 
selected,  such  as  IboA  or  inm ;  fortkcosniDoa  stone  experiences 
a  considerable  retardation  in  &Dm^  from  the  action  of  the 
air.  Wherethearriyalof  the  body  at  the  bottom  of  the  cavenoi 
to  be  measured  cannot  be  seen,  we  must  make  allowance 
in  our  calculation  for  the  known  Tekxaty  of  sound.  Thus^ 
suppose  a  body  were  ascertained  to  fiJl  in  five  seconds :  as  a 
heavy  body  near  the  earth's  sur&ce  fiiUs  about  16^  feet  in 
one  second,  of  time,  or  for  this  purpose  16  feet  ¥rill  be  suffi- 
ciently exact ;  and  as  sound  travels  at  the  rate  of  1142  feet 
per  second,  midtiply  together  1142, 16,  and  5,  which  will  give 
91360,  and  to  four  times  this  product,  or  365440,  add  the 
square  of  1142,  which  is  1304164,  and  the  sum  will  be 
1669604 ;  then  if  from  the  square  root  of  the  last  num- 
ber =  1292  the  number  1 142  be  subtracted,  the  remainder  150 
divided  by  32  will  give  4*69  for  the  number  of  seconds  which 
elapsed  dunng  the  fall  of  the  body  ;  if  this  remainder  be  sub- 
tracted from  5,  the  number  of  seconds  during  which  the  body 
was  &lling  and  the  sound  returning,  we  shall  have  0'31  for  the 
time  which  the  sound  alone  employed  before  it  reached  the 
ear  ;  and  this  number,  multiplied  by  1142,  will  give  for  pro- 
duct 354  feet,  equal  the  depth  of  the  well.  This  rule,  which, 
it  must  be  allowed,  is  rather  complex,  is  founded  on  the  pro- 
perty of  falling  bodies,  which  are  accelerated  in  the  ratio  of 
the  times,  so  that  the  spaces  passed  over  increase  in  the 
square  of  the  times. 

The  following  is  a  more  simple  but  less  accurate  rule. 
Multiply  1142  by  5,  which  gives  6710 ;  then  multiply  also 
16  by  5,  which  gives  80,  to  which  add  1142 ;  this  gives  1222, 
by  ^imich  sum  (Svide  the  first  product  5710,  and  the  quotient 
4' 68  will  be  the  time  of  descent^  nearly  the  same  as  before. 

*  The  ancient  philosophers  would  appear  to  have  entertained  a 
eorious  estimate  as  to  the  distance  of  tne  heavenly  bodies.    We  find 
it  stated  in  the  '  Theogony '  of  Hesiod  that,  such  is  the  height  of  the 
heavens,  a  smith's  anvil  would  be  nine  da^«  Vni«]i[VLTi%\}ci«Ck!^^\&^^ 
earth. 
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This,  taken  from  6,  leaves  0*32  for  the  time  of  the  ascent ; 
which,  multiplied  hj  1142,  gives  365  for  the  depth,  differing 
but  little  from  the  former  more  exact  number. 

Note  7,  p.  39.— Hydbomancy. 

This  su^rstition  stiQ  prevails  in  many  parts  of  England, 
especially  in  ComwaU,  where  the  peasants  on  certain  days  of 
the  year  assemble  at  the  springs,  or  holy  wells,  and,  in  the 
manner  stated  in  the  text^  proceed  to  settle  such  doubts  and^ 
inquiries  as  will  not  let  the  idle  and  anxious  rest.  Here, 
tiierefore,  they  come,  and,  instead  of  allaying,  deservedly  feed 
their  uneasiness ;  the  supposed  responses  serving  equalbjr  to 
increase  the  eloom  of  the  low-spirited,  the  suspiciims  of  the 
jealous,  and  uie  passion  of  tiie  enamoured.  The  superstition, 
however,  is  sanctioned  by  the  highest  antiquity.  The  Gas- 
talian  foimtain,  and  many  others  among  the  Qrecians,  were 
supposed  to  be  of  a  prophetic  nature.  By  dippng  a  fidr 
mirror  into  a  well,  the  Fatrseans  of  Qreece  reoei^dd,  as  they 
supposed,  some  notice  of  ensuing  sickness  or  health  from  the 
various  figures  portrayed  upon  the  surfJMse.  In  Lao<mia 
they  cast  into  a  pool,  sacred  to  Juno,  cakeis  of  bread-corn ;  if 
they  sank,  good  was  portended ;  if  they  swam,  sometlung 
dreadful  was  to  ensue.  Sometimes  the^  threw  three  stones 
into  the  water,  and  formed  their  conclusions  from  the  several 
turns  thev  made  in  sinking.  ^'  From  the  several  waves  and 
eddies  which  the  sea,  river,  or  other  water  exhibited,*'  says 
Dr.  Borlase,  ^when  put  into  agitation  after  a  ritual  manner, 
the  ancients  pretended  to  foretell  with  sreat  certainty  the 
event  of  battles  ;  a  way  of  divining  recorded  by  Plutarch  in 
his  life  of  Caesar,  and  still  usual  among  the  vul^  in  Corn- 
wall ;  who  go  to  some  noted  well  at  particular  times  of  the 
year,  and  there  observe  the  bubbles  that  rise,  and  the  aptness 
of  the  water  to  be  troubled,  or  to  remain  pure^  on  their 
throwing  in  pins  or  pebbles,  and  thence  conjecture  what  shaJl 
or  shall  not  befall  them.  The  Druids  also,  as  we  have  great 
reason  to  think,  pretended  to  predict  future  events,  not  only 
from  holy  wells  and  running  streams,  but  from  the  rain  and 
snow  water,  which,  when  settled,  and  afterward  stirred,  either 
by  oak-leaf  or  branch,  or  magic  wand,  might  exhibit  appear- 
ances of  great  information  to  the  quick-sighted  Druid,  or  seem 
so  to  do  to  the  credulous  inquirer,  when  the  priest  was  «t  full 
liberty  to  represent  the  appearances  as  he  thought  most  for 
his  purpose.' —Borlasb'b  Antiquities  of  Coi^ywaUy  p.  140. 

In  the  islands  of  Sciily  there  is,  or  was  some  years  since,  a 
custom  of  propitiating  fortune  by  certain  ceremonies  of  this 
kind.     An  old  islander  regrettea  to  a  friend  of  the  author 
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asit  were^iiit«^iST.v!F»rinR3xinniitr^vr»:i^    ige>tt  ^vawf^ 
admitted  of  boc^  sfdbciL  sue ' — miffVurwiT  i:s:»<.  «  £U 
any  size  or  wcigbs.    A:  izic  x  ji  imnuutt  <^jaif  ^iv^ 
son  cot  his  mral  isb&  woat  if  difiapsic;  <3»9  ^itf^  / 
according  to  the  lytani'iBJ  v,  Mt  jp^^a,  \sr  mr  ^cr^x-mx^xm, 
or  aocordiiig  to  tistfr  ftauott  tf^^  «:Ii^  ^/^  i^^  *:rjiiei^ 
stipdlated  betveeft  tiwBL.    7s  ism  9K  iiS0^  ^f<ir  "'  ^iwftn 
laoen  with  metal  is  yfjf^eiuaL  x  '^ik  vns«fiuaK:  *^.  >t  t^i^s^ 
and  famished  with  inrc  inu'iii  i  lir  inurwi^ji^-  t  4^^  «^^ 
scales  f<nr  deshnr  it  ws,  SKisr^ii^  m  VK«ib<n  **vii*t*j     1^ 
degrees  it  moai  hst«  I^ol  Iwnit  t9»iim«v^/fyu»  v,  '-Hfi,^  >to^ 
ready  weig^bed ;  and  Ife  HasBtrvHi  vuMr%«t  ^<Ar  «»ve3^  ric^ 
prepared  without  SBT  Kaswl  J«it  ur  4tmi»iMv<n  vjr  ^i^^t**. 
regul^ toa oertm »e«^ - te  ,«;,^ ,»j^ ^^ ^^ 
ard  of  anaent  eoiu0^  i«r  'aac  nI  iar^  moiM  twji*  -^^ue 
weight,  even  down  to  ife  JM«ii  ;^^%^  ib-4^*i<^'    ^'  ^ 
Greece  the  ^«*S«i*  ^  «-uu^  mi«  .^^ 
so  was  it  m  Borne.  SOrvwmi^gt  nJ^  4--^  .^  J^  -'^T^ 


coinage,  bat  coppernj  «*  !>«««_   Ti*  l«r  .a.v««I, 
Roman  """"T  «•  bjr  tte  te»,  ,„^  ,^  ^  y,^,  .^T^ 

tamed  «;r«r  «ad«»J4  a>tm  r^  s^y„^  ^\^,  J^;  J^ 
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ner.  Lei  usprooaed  one  step  fkrtlinr  in  tha  hisfcoiy  ofoonit;* 
it  is  easy  to  ima^pne  th«t^  the  srowiog  oomziMne  of  mooflf 
betpff  disturbed  with  frauds,  botn  in  the  wei^t  and  thema^ 
terif^  the  interposition  of  publio  authority  beoame  imjuuumi/i 
and  tnat  henoe  arose  the  firat  stamps  or  impressionB  of  monej; 
to  whioh  suooeeded  the  names  of  the  num^yenL  axbd  at  kniph 
the  effigy  of  the  jprinoe^  the  dafc%  lagend^  and  other  pnonr 
tions  to  prevent  the  alteration  of  the  Bpecnes ;  and  thns  mn 
ooins  completed.  Gold  and  silyer  in  tbair  pom  or  nnmiiid 
stake  are  too  flexible  to  make  ooins  sqfBaiently  finn  ibr  gsDe- 
nduse;  and  henoe  the  neoessity  of  miziaigimikthflmaotr 
tain  proportion  of  some  harder  metali  and  tbis  mixtee  it 
oalleoi  the  ofloy.  The  quality  of  this  aUoy  bas  beoa  tlvv 
oonaidered  of  great  importance  nith  respect  to  tha  dunliimf 
of  coins.  The  most  common  metal  used  for  this  prnpose  v 
copper ;  and  sometimee,  finr  gold,  a  mixture  of  mtnt  and 
copper.  In  all  well-regulated  governments  tliere  has  basaa 
standard  fixed  hy  law ;  that  ia^  a  certain  pvoparCiQn  but— 
the  quantiiy  of  pure  metal  and  its  alknr,  la  IfagU*^  tti 
stanoiurdofffQld  is -f^  thatis  devai  par&ofjKirom0ta]t>D<^ 
one  part  of  i&oy .  The  standard  for  suver  is  -H>  ft  praporeoa 
whicli  is  said  to  have  been  fixed  in  the  reign  of  Bionara  I.  Iff 
certain  persons  from  the  eastern  parts  of  Qermany,  oaDed 
Easterlings ;  and  hence  the  word  oterlingf  whioh  was  after- 
wards the  name  given  to  the  silver  penny,  and  whioh  is  now 
applied  to  all  la^^  money  of  Great  Britain. 

Fenny  is  derived  by  Camden  from  pecunia,  but  others  tnf' 
pose  that  the  word  is  formed  frt>m  pendOf  to  wei^  and  u6 
word  has  been  sometimes  written,  according  to  thisoigiO} 
pending.  The  ancient  English  penny,  or  peni^  or  pemng  ms 
the  first  silver  coin  struck  in  England,  and  the  omy  one  cur- 
rent amongst  our  Saxon  ancestors.  Until  the^  time  of  Edmid 
I.  the  penny  was  struck  with  a  cross  so  deepty  indented  in 
it  that  it  misht  be  easily  broken,  and  parted  into  two  pieoei^ 
thence  called  half-pennies^  or  into  four,  called  four-4king^  or 
farthings ;  but  that  prince  coined  it  without  indenture ;  in 
lieu  of  which  he  first  struck  round  halQ>enoe  and  fiurthii^ 

By  the  term  medal  we  imderstand  a  piece  of  metal,  in  the 
form  of  a  coin,  destined  to  preserve  to  posterity  the  portiaii 
of  some  great  man,  or  the  memory  of  some  illustrious  actum. 
They  are  distinguished  by  their  different  sizes.  Those  of  the 
larger  size,  or  volume,  are  called  medaUions,  MedctUets  is  a  neme 
given  by  Pinkerton  to  those  small  pieces,  or  misnlia,  scattered 
among  the  people  on  solemn  occasions  ;  those  struck  for  the 
Slaves  in  the  Saturnalia,  private  counters  for  ffaming^  tiokeii 
for  baths  and  ioaal^,  \.o\LCkTi&  m  ooi^^r  and  leacT,  and  the  like. 

•  The  wotA  Cots  \a  ^qft^e^ faqm  >m^^  winmiK^qt  < 
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Medallions  were  certainly  never  intended  to  become  current 
coin,  as  some  medals  probably  were ;  they  were  struck  purely 
to  serve  as  public  monuments,  or  to  be  presented  by  the  em- 
peror to  his  firiends,  and  by  the  mint-makers  to  the  emperor,  as 
specimens  of  fine  workmanship.  They  were  struck  upon  the 
commencement  of  the  reign  of  a  new  emperor,  and  other 
solemn  occasions  \  and  frequentljjr,  especiallv  the  Greek  me- 
dallions, as  monuments  oi  gratitude  or  oi  flattery.  Some- 
times they  were  trial  or  pattern  pieces,  testimonia  probat  n 
fnonetcB ;  and  such  abound  after  the  reign  of  Maximilian,  with 
the  **  Tres  monetee  "  on  the  reverse.  It  is  observed  that  all 
the  Boman  pieces  in  gold,  exceeding  the  denarius  aureus ;  all 
in  silver,  superior  to  the  denarius  ;  and  all  in  brass,  superior 
to  the  sestertiuSy  or  what  the  medallist  terms  large  brass,  are 
comprehended  under  the  description  of  medaUions.  Mr. 
Hnkerton,  however,  thinks  that  the  gold  medallions,  weigh- 
ing two,  three,  or  four  aurei  only,  passed  in  currency  accord- 
ing to  their  size.  Medallions  from  the  time  of  Juhus  to  that 
of  Adrian  are  very  unconmion,  and  of  very  high  price  ;  from 
Adrian  to  the  close  of  the  western  empire  they  are,  generally 
speaking,  less  rare.  The  types  of  the  Boman  medaUions  are 
often  repeated  upon  common  coin  ;  hence  they  appear  of  less 
importance  than  the  Qreek  :  impressions  of  which  are  fre- 
quently most  uncommon,  and  nowhere  else  to  be  found. 
MsuQV  Koman  medallions  have  S.C,  as  being  struck  by  order 
of  the  senate ;  those  without  these  initials  were  struck  by 
order  of  the  emperor.  Of  Augustus,  a  noble  medallion  was 
found  in  Herculaneum.  There  are  medallions  of  Augustus 
and  Tiberius,  struck  in  Spain  ;  and  one  of  Livia,  at  Patrse  in 
Achaia ;  one  in  brass,  of  Antony  and  Cleopatra ;  reverse,  two 
figures  in  a  car,  drawn  by  sea-horses.  Of  Tiberius  there  are 
many;  and  also  of  Claudius,  Agrippina,  Nero,  Galba,  Vespa- 
sian, and  Domitian,  &c.  The  Greek  medallions  of  Eoman 
emperors  are  far  more  numerous  than  the  Eoman ;  with  a 
few  exceptions,  however,  all  medallions  are  rare  and  of  princely 
purchase.  Even  in  the  richest  cabinet,  twenty  or  thirty  spe- 
cimens are  esteemed  a  respectable  proportion. 

The  parts  of  a  medal  are  the  two  sides,  one  whereof  is  called 
the /ace,  head,  or  obverse  ;  the  other  the  reverse.  On  each  side 
is  the  area,  or  field ;  the  rim,  or  hwder ;  and  the  exergum, 
which  is  beneath  the  ground,  whereon  the  figures  represented 
are  placed.  On  the  two  sides  are  distinguished  the  type  and 
the  inscription,  or  legend.  The  type,  or  device,  is  the  figure 
represented ;  the  legend  is  the  writing,  especially  that  around 
the  medal ;  though  in  the  Greek  medsus  the  inscription  is  fre- 
quently on  the  area.  What  we  find  in  the  exergum  is,  gene- 
ndly,  no  more  than  some  initial  letteiH,  '^\iO^^  Tcw^^xi\Sk«^  ^^ 
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are  usually  unacquainted  with ;  though  sometimes  they  con- 
tain words  that  may  be  accounted  an  inscription. 

The  ezergum  sometimes  contains  the  date  of  the  coin,  ex- 
pressing in  what  consulship  of  the  emperor  it  was  struck,  as 
Cos.  III.  upon  the  reverse  of  an  Antonmus.  Sometimes  it  sig- 
nifiefi  the  place  where  it  was  struck,  and  to  which  the  coin 
properly  belonged  ;  as  b.m.  al.,  for  Signata  Moneta  AlexandruZy 
upon  the  reverse  of  a  Licinius :  sometimes  the  name  of  a 
province,  the  reduction  of  which  the  medal  is  designed  to 
celebrate  ;  as  Judaea  on  the  reverse  of  a  Vespasian.  Medalfl 
usually  have  their  figures  in  a  higher  retief  than  coins. 

We  have  stated  that  medals  are  of  great  importance  to  the 
study  of  history.  Thejr,  indeed,  furmsh  the  principal  proof 
of  historic  truth,  as  their  evidence  reaches  to  the  most  remote 
a^pes,  as  well  as  to  the  most  remote  coimtries.  Yaillant)  in 
his  learned  history  of  the  Syrian  kings,  printed  at  Paris,  1681, 
first  fixed  the  dates,  and  arranged  the  order  of  events,  in  an- 
cient historians,  by  means  of  tnese  infaUible  vouchers.  Thus 
he  was  enabled  to  ascertain  the  chronology  and  progress  of 
events  of  three  of  the  most  important  kingdoms  of  the  an- 
cient world ;  viz.  those  of  Egypt,  of  Syria,  and  of  Parthia. 
The  study  of  the  Roman  medals  has  in  this  respect  an  advan- 
tage over  that  of  Greek  coins,  since  they  serve  not  only  to 
illustrate  the  chronology  of  reigns,  but  to  aid  us  in  the  inter- 
pretation of  particular  events.  To  this  purpose,  besides  the 
portrait  of  the  prince,  and  date  of  his  consulship  or  of  his 
tribunitian  power,  we  have  a  representation,  or  poetical  sym- 
bol, of  some  grand  event  on  the  reverse.  In  a  word,  the 
series  of  Roman  coins  presents  the  very  best  suite  of  docu- 
ments relating  to  the  Roman  history,  m  addition  to  its  his- 
torical importance,  the  medal  is  firequently  a  useful  guide  to 
geography,  natural  history,  architecture,  ancient  monuments, 
busts,  statues,  ceremonies,  and  the  like.  See  Addison's  *  Dia- 
logues on  the  Usefulness  of  Ancient  Medals.'  On  this  subject, 
also,  Pinkerton,  in  his  valuable  work  on  medals,  has  some 
interesting  remarks  j  he  says  that,  to  a  man  of  poetical  ima- 
gination, the  Roman  coins  must  prove  an  ample  source  of 
intellectual  delight,  by  means  of  the  fine  personifications  and 
symbols  which  are  to  be  found  on  their  reverse.  Happi- 
ness has  sometimes  the  caduceus,  or  wand  of  Mercury,  which 
Cicero  tells  us  was  thought  to  procure  the  gratification  of  every 
wish.  In  a  gold  coin  of  Severus,  she  has  heads  of  poppy,  to 
express  that  oiu*  prime  bUss  hes  in  obKvion  of  misfortune. 
Jfope  is  represented  as  a  sprightly  damsel,  walking  quickly 
and  looking  straight  forward.  With  her  left  hand  she  holds 
up  her  garments,  that  they  may  not  hinder  the  rapidity  of 
her  pace  ;  while  in  her  right  hand  she  holds  forth  the  bud  of 
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a  flower,  an  emblem  inflnitelj  more  beautiful  than  the  trite 
one  of  an  anchor,  which  is  the  symbol  of  Patience  not  of 
Hope.  Abundance  is  imaged  as  a  sedate  matron,  with  a  cor- 
nucopia in  her  hands,  of  which  she  scatters  the  fruits  over  the 
eround ;  but  does  not  hold  it  up,  and  keep  its  contents  to 
herself  as  many  poets  and  painters  have  represeoted  her. 
Security  stands  leaning  on  a  pillar,  indicative  of  her  being 
free  from  all  designs  and  pursmts ;  and  the  posture  itself  cor- 
responds to  her  name. 

Coins  also  present  us  with  countries  and  rivers  admirably 
personified,  On  the  reverse  of  a  colonial  coin,  rude  in  execu- 
tion, of  Augustus  and  Agrippa,  inscribed  imp.  and  divi.  f., 
the  conquest  of  Egypt  is  represented  by  the  apposite  meta- 
phor of  the  crocodile,  an  animal  almost  peculiar  to  that  coun- 
try, and  at  that  period  esteemed  altogether  so,  which  is 
cluuned  to  a  palm-tree,  at  once  a  native  of  the  country,  and 
ranbolic  of  victory.  Moreover,  a  cabinet  of  medals,  of  which 
Rubens  is  said  to  have  possessed  a  very  magnificent  one,  may 
be  considered  as  forming  the  classic  erudition  of  a  painter.  We 
may  add,  that  ahnost  sdl  the  uses  which  connect  the  science 
of  medaJs  with  painting  render  it  also  subservient  to  the  art 
of  the  sculptor,  who  cannot  less  than  profit  by  the  study  of 
the  Qreek  coins  in  particular.  The  connexion  of  the  study  of 
ancient  coins  with  architecture  consists  in  the  views  of  many 
of  the  ancient  edifices,  which  are  found  in  perfect  preserva- 
tion on  medals.  Froelich  observes  that  the  coins  of  Tarsus 
are  very  remarkable  for  a  kind  of  perspective  in  the  figures. 
On  others  are  found  triumphal  arches,  temples,  fountains, 
aqueducts,  amphitheatres,  circuses,  palaces,  columns,  obelisks, 
baths,  seaports,  pharoses,  and  the  like. 

The  study  of  medals  afibrds  such  a  variety  of  amusement 
and  of  instruction,  that  we  may  naturally  suppose  it  to*  be 
nearly  as  ancient  as  medals  themselves  ;  and  yet  ancient 
writers  do  not  furnish  us  with  a  single  hint  of  collections 
of  this  kind.  In  the  days  of  Greece  a  collection  of  such 
coins  as  then  existed  would  not  be  regarded  as  an  acquisition 
of  any  great  value,  because  it  must  have  consisted  only  of 
those  that  were  struck  by  the  innumerable  Httle  states  which 
then  used  the  Qreek  characters  and  language,  and  of  course 
it  would  be  considered  as  a  kind  of  domestic  coinage,  pre- 
cluded from  extension  by  the  narrow  limits  of  the  intercourse 
that  subsisted  between  different  provinces  and  countries. 
As  soon  as  any  communidEition  was  opened  between  the  Bo- 
mans  and  the  Greeks,  the  Grecian  coins  were  imitated  by  the 
Boman  workmen,  and  preserved  in  the  cabinets  of  their  sena- 
tors among  the  choicest  treasures.  In  a  mox^  ^•^n^x^s^^ 
period  of  the  Boman  empire,  individoaSia  xxi\3A\>  \v».n^  iorroN,^^ 
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'  ooUectioDS  of  Boman  ooins ;  for  we  find  that  a  complete  series 

of  silver  was  lately  found  in  our  island,  containing  mdusiTely 
all  the  emperors  aown  to  CarausiuB.  From  the  decline  of  the 
Boman  empire,  most  branches  of  science  were  enveloped  in 
darkness  tul  the  revival  of  letters  towards  the  end  of  the 
fifteenth  century.  When  literature  began  to  be  cultivated 
in  Ital^,  the  study  of  medals,  connected  with  that  of  andent 
erudition,  also  b^gan  to  engage  attention.  Accordingly  Pe- 
trarch, who  in  modem  thnes  was  amonflst  the  first  personB 
in  Europe  that  aspired  to  the  celebrity  of  learning  and  geniiu, 
was  likewise  the  first  to  revive  the  studv  of  medals.  This 
eminent  man,  having  been  desired  by  tne  empMdror  Charks 
lY.  to  compose  a  book  that  should  contain  a  nistory  of  the 
coins  of  illustrious  men,  uid  to  place  him  in  the  hst^  is 
said  to  have  returned  for  answer,  that  he  would  eamifiy 
with  his  desire  whenever  the  emperor*s  fixture  life  and  actimis 
deserved  it.  Availing  himself  of  this  droomstance,  he  soit 
that  monarch  a  collection  of  gold  and  silyw  ooins  of  cele- 
brated men.  ^  Behold,"  said  he,  '^  to  what  men  vou  have 
succeeded!  Behold  whom  you  should  imitate  andadmiie! 
to  whose  very  form  and  image  you  should  compose  your 
talents  !  The  invaluable  present  I  should  have  given  to  no 
one  but  yourself;  it  was  due  to  you  alone.  I  can  only  know 
or  describe  the  deeds  of  these  great  men :  your  supreme 
office  enables  you  to  imitate  them."  In  the  next  age,  Al- 
phonso,  king  of  Arragon,  caused  all  the  ancient  coins  that 
could  be  discovered  throughout  the  provinces  of  Italy  to  be 
collected,  which  he  placed  in  an  ivory  cabinet,  and  always 
carried  about  with  him,  that  he  might  be  excited  to  great 
actions  by  the  presence,  as  it  were,  of  so  many  illuslmous 
men  in  their  images. 

To  those  who  are  desirous  of  gaining  information  upon  this 
ihteresting  branch  of  antiquarian  research,  we  recommend 
Mr.  Pinkerton's  *  Essay  on  Medals.' 

Having  been  led  to  offer  these  observations  on  ancient 
medals,  we  may  perhaps  be  allowed  to  make  one  other  digres- 
sion on  a  subject  naturally  suggested  by  a  visit  to  the  vicai^ 
age  of  our  reverend  antiquaiy.  The  reader  has  been  told 
that  '^  around  his  house  he  had  arranged  several  predons 
relics,  amongst  which  was  an  ancient  cross,  raised  upon  a 
platform  on  three  steps." 

There  is  much  obscuritywith  regard  to  the  orimnand  uscb 
of  these  stone  crosses.  We  are,  however,  not  disposed  to 
enter  into  a  discussion  of  such  difficulty ;  but  the  reader  mi^ 
be  gratified  in  having  presented  to  him,  in  one  view,  t 
collection  oi  bucYi  cto%^^&  %&  %»\a!^  «idat  in  various  parts  of 
ComwalL 


NOTES. 


469 


Note  9,  p.  49. — Bodies  revolve  on  the  Shorter  Axis. 

Upon  this  subject  the  reader  is  requested  to  turn  to  page 
139,  where  it  is  stated  that  a  body  will  permanently  rotate 
only  on  its  shortest  axis.  The  philosophy  of  the  fact  is 
simply  this  : — ^while  a  body  revolves  on  its  axis,  the  compo- 
nent particles  of  its  mass  move  in  circles,  the  centres  of 
which  are  placed  in  the  axis  ;  a  centrifugal  force  therefore  is 
Mnerated,  which  is  resisted  bv  the  cohesion  of  the  parts  of 
the  mass,  and  this  tendency  of  each  particle  to  fly  off  is  ex- 
pended in  exciting  a  pressure  upon  the  axis ;  and  it  is  tbi& 
strain  which  produces  the  effect  in  qvieBUoii,  HJcift  wa&  ^ 
)eaat pressure  being  alone  the  permaneTit  am. 
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Note  10,  p.  62.— Momentum  and  Tra;  Mechanical  Powers. 

Mechanical  powers  are  simple  arrangements  by  which  we 
gain  power  at  the  expense  of  time ;  thus,  if  a  certain  weight 
can  be  raised  to  a  certain  height  by  unassisted  strength,  and 
the  same  thing  is  afterwards  done  with  one-tenth  ^art  of  the 
exertion,  through  the  use  of  a  mechanic  power,  it  will  be 
found  to  occupy  ten  times  as  much  time.  In  man^  cases, 
however,  loss  of  time  is  not  to  be  put  in  competition  with  the 
abiUty  to  do  a  thing  ;  and  since  the  advantages  which  the 
mechanical  powers  afford  to  man,  by  enabling  him  to  perfoim 
feats  which,  without  their  assistance,  would  have  been  for 
ever  beyond  his  reach,  are  incalculably  great,  the  waste  of 
time  is  overlooked,  and  is  much  more  than  balanced  in  the 
general  result.  It  is  true  that,  if  there  are  several  small 
weights,  manageable  by  human  strength,  to  be  raised  to  a 
certain  height,  it  may  be  fiiU  as  convenient  to  elevate  them 
one  by  one,  as  to  take  the  advantage  of  the  mechanical 
powers  in  raising  them  all  at  once  ;  because  the  same  time 
will  be  necessary  in  both  cases :  but  suppose  we  should  have 
an  enormous  block  of  stone,  or  a  great  tree,  to  raise  ;  bodies 
of  this  description  cannot  be  separated  into  parts  proportion- 
able to  the  human  strength  mthout  immense  labour,  nor, 
perhaps,  without  rendering  them  unfit  for  those  purposes  to 
which  they  are  to  be  appHed ;  hence  then  the  great  miport- 
ance  of  the  mechanical  powers,  by  the  use  of  which  a  man  is 
able  to  manage  with  ease  a  weight  many  times  greater  than 
himself. 

To  understand  the  principle  of  a  mechanical  power,  we 
must  revert  to  the  doctrine  of  momentum.  It  will  be  re- 
membered that  a  small  ball  weighing  only  two  poimds,  and 
moving  at  the  rate  of  500  feet  in  a  second,  will  produce  as 
much  effect  as  a  cannon-ball  of  ten  pounds  in  weight,  provided 
it  only  moved  at  the  rate  of  100  feet  in  the  same  time.  In  like 
manner,  a  ball  weighing  one  pound  may  be  made  to  balance 
another  of  five  pounds,  by  placing  it  five  times  farther  from 
the  centre  of  motion  ;  for  m  such  a  case,  for  every  inch  of 
space  through  which  the  lai^e  ball  passes,  the  smaU  one  will 
traverse  five  inches,  and  w3l  thus  generate  five  times  the 
momentum.  This  may  be  rendered  still  more  evident  by 
turning  to  page  163,  where  the  see-saw  is  described,  which,  in 
fact,  is  a  true  mechanical  power,  and  constitutes  the  simplest, 
but  not  the  least  important,  of  these  powers.  Besides  which 
there  are  five  others,  viz.  the  wheel  and  aocU ;  the  inclined 
plane ;  the  screw  ;  the  pvUey ;  and  the  wedge ;  out  of  the' 
whole,  or  a  part  of  which,  it  wiU  be  found  that  every  me- 
chanical engine,  ox  pieoo  of  machinery,  is  constructed ;  but  for 
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an  account  of  them  we  must  refer  the  student  to  any  ele- 
mentary work  on  mechanics.  It  is  however  obvious,  from 
what  Jias  been  stated,  that  they  are  all  founded  upon  the 
principle  that  the  lengths  of  cirdes  are  in  proportion  to  tJieir 
diameters. 

In  connection  with  the  subject  of  Momentum,  a  toy  termed 
ihe  Bandilor,  or  more  correctlv,  perhaps,  Bandal4)re,  for  it  is 
of  French  origin,  is  describea  at  page  67.  Since  the  text 
was  printed,  Lord  John  Bussell's  'Memoirs,  Journal,  and 
Correspondence  of  T.  Moore,'  have  appeared  ;  in  which  occurs 
so  curious  and  interesting  a  notice  of  this  toy,  that  its  Intro* 
duction  in  this  place  must  be  acceptable  to  our  readers.  *'  The 
first  instance  I  can  recall  of  any  attempt  of  mine  at  regular 
versicles  was  on  a  certain  toy  very  fashionable  about  the 
year  1789  or  1790,  called  in  French  a '  bandalore,*  and  iu 
English  a  'quiz.'  To  such  a  ridiculous  degree  did  the 
^cy  of  this  toy  pervade  at  that  time  all  ranks  and  ages,  that 
in  the  streets  numbers  of  persons  <d  both  sexes  were  playing 
it  up  and  down  as  they  walked  along,  or,  as  my  very  young 
doggrel  described  it — 

*  The  ladieB,  too,  when  in  the  streeti,  or  walking  in  the  Orknn, 
Went  quizzing  on  to  show  their  thapei  and  graceful  mion.*  " 

And  Mr.  Moore  adds,  he  was  informed  by  Lord  Plutikott  that 
the  Duke  of  Wellington  (th^i  Captain  WelleHloy,  or  Woiloy !) 
was  in  1790  one  of  the  aad-de-camps  of  the  Lord  LiuuteimiitL 
and  a  member  of  the  Irish  House  of  ConiniotM,  and  thtti 
during  the  whole  time  of  the  sitting  of  one  of  iU  uoiu- 
mittees  he  was  playing  with  one  of  th^  toys  callud  qulMMON. 

Note  11,  p.  76. — CEafTRE  of  GftAViTr. 

Those  who  have  been  in  the  habit  of  iDS[)eotinK  the  workM  of 
the  statuary  must  frequently  have  detected  the  art  whioli  hn 
has  displayed  in  imparting  stability  to  his  figiiriM,  hv  h)W0l*« 
ing  their  centre  of  gravity.  The  V>ronze  figure  of  A«hlllt>«, 
in  Hyde  Paric,  affords  a  very  striking  ilhiNtraiion  of  MUoh 
ingenuity :  it  is  evident,  from  the  position  and  htij^ht  uf  ihi) 
figure,  that,  had  not  a  mass  of  matter  bueti  a<hlnd  io  liM  \\mv^ 
its  stability  would  have  bem  extremely  prnoariouM,  Mhut0  ihu 
slightest  mdVement  mu^fat  have  thrown  \i%  Ihm  or  (lirttuiion 
beyond  the  base ;  bat  the  addition  at  the  baMti  r»n(lt»i'«  muoIi 
an  accident  impossible,  by  lowering  iin  omilrn  of  tfravlty, 
Other  examples  of  similar  eontrivanoo  aro  nrtiMnititid  hi  mmviax 
ral  celebrated  statues,  wherein  stability  Im  ttnMiirttit  hy  Ww 
judicious  distribution  of  the  drsjierim.  In  ih»  ui»li»hmM 
statue  of  Peter  at  St.  PetersUir^h,  \S\^  w\\\W\\\A\\\\\  vv\  >\\^ 
mass  is  thus  sasUuDed  by  the  iniroAucUt^^x  uH  v^^\>\v^\\VVtj\\v 
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ing  upvmrda  to  his  horee's  taiL  The  effect,  however,  is  bo 
umbrtunate  as  to  have  given  occasion  for  a  wit  to  remark, 
"  It  in  a  very  fine  horae,  but  what  a  pity  that  he  should  have 
wonus  I "  Nor  hove  our  celebrated  pajntera  overlooked  a 
,  the  uoglect  of  wliich  would  have  withheld  from 
;  Bymmetrical  figures  the  charms  of  beautiful  pro- 

Eortion.  lie  eye  is  always  distressed  by  the  apparent  insta- 
ility  of  on  objeot ;  while  a  nicely  balanced  figure  calls  forth 
%  feeling  of  satisfaction  :  honce  arises  the  perception  of  beauty 
eidted  by  the  swan  as  it  majestically  glides  over  the  water ; 
.the-  nicely  poised  eqiulibrium  of  ite  several  parte  conveys  a 
feeliriJ  of  repose ;  the  water  supporting  its  tail,  while  the 
neck,  whose  ourvatnre  ia  iu  itself  so  graceflil,  ooutributos  to 
"the  equilibrium  of  its  whole  figure ;  but  observe  it  on  dry 
grottnd,  and  you  will  be  painfully  conscious  of  its  imperfect 
equilibrium — the  extreme  disproportion  between  the  long 
neck  and  the  short  tail,  with  the  short  legs  and  broad  feet, 
which  cause  a  most  ungraceful  gait. 

Note  12,  p.  92. — Thb  bmuN  Blov-fifk. 

"  When  a  native  of  Maconshi  goes  in  quest  of  feaUiered 
l^me,  or  other  birds,  he  seldom  carries  his  bow  and  arrows.  It 
IS  the  Uow-pipe  he  then  uses.  Tina  extraordinary  tube  of  death 
is,  perhaps,  one  of  the  greatest  natural  curiosities  in  Guiana. 
It  is  not  found  in  the  country  of  Macoushi.  Those  Indians 
tell  you  that  it  grows  to  the  south-west  of  them,  in  the  wilda 
which  extend  betwixt  them  and  the  Rio  Negro.  The  reed 
must  grow  to  an  amazing  length,  as  the  part  the  Indians  use 
is  from  ten  to  eleven  feet  long,  aad  no  tapering  can  be  per- 
ceived in  it,  one  end  being  as  thick  as  the  other.  It  is  of  a 
bright  yellow  oolour,  periectly  smooth  both  inside  and  out. 
It  ^ws  hollow  ;  nor  is  there  the  least  e.ppearanoe  of  a  knot 
or  joint  throughout  the  whole  extent.  The  natives  call  it 
o'trah.  This,  o?  itaelf,  is  too  slender  to  answer  the  end  of 
a  blow-pipe ;  but  there  is  a  species  of  palma,  larger  and 
stronger,  and  common  in  Guiana,  and  this  the  Indians  make 
use  of  as  a  case,  in  which  they  put  the  ouroA.  It  is  brown, 
susceptible  of  a  fine  polish,  and  appears  as  if  it  had  joints 
five  or  six  inches  from  each  other.  It  is  called  jdmouroA,  and 
the  pulp  inside  is  easily  extracted,  by  steeping  it  for  a  few 
days  in  water.  Thus  the  ourah  and  samourah,  one  within 
the  other,  form  the  blow-pipe  of  Guiana.  The  end  which  is 
appUed  to  the  mouth  is  tied  round  with  a  small  ailk-graaa 
cord,  to  prevent  i\.a  a'^UUivo^ ',  uid.^«  oiber  end,  which  is  apt 
to  strike  agwnsfc  t\i6  povmi,  \a  *»i3a.-Ki6.\i^  "OosnaaiA.  sS.  ^ba 
acuero  fruit,  outliorMOtA«a3ft<icw^'CQawMia-»«i>-'b.'W.a 
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made  in  the  end,  through  ^hich  is  put  the  extremity  of  the 
blow-pipe.  It  is  fastened  on  with  string  on  the  outside,  and 
the  inside  is  filled  up  with  wild  bees' -wax.  The  arrow  is  from 
nine  to  ten  inches  long.  It  is  made  out  of  the  leaf  of  a  species 
of  palm-tree,  called  coucourite,  hard  and  brittle,  and  pointed 
as  sharp  as  a  needle.  About  an  inch  of  the  pointed  end  is 
poisoned  with  the  wonralu  The  other  end  is  Dumt,  to  make 
it  still  harder,  and  wild  cotton  is  put  round  it  for  about  an 
inch  and  a  hsdf.  It  requires  consiaerable  practice  to  put  on 
this  cotton  welL  It  must  just  be  large  enough  to  nt  the 
hollow  of  the  tube,  and  taper  off  to  nothing  downwards. 
They  tie  it  on  with  a  thread  of  the  silk-grass  to  prevent  it 
slipping  off  the  arrow. 

^  The  Indians  have  shown  ingenuity  in  making  a  quiver 
to  hold  the  arrows.  It  will  contain  from  five  to  six  hun- 
dred.   * 

*  *  *  *  *  * 

With  a  quiver  of  poisoned  arrows  slung  over  his  shoulder, 
and  with  his  blow-pipe  in  his  hand,  in  the  same  position  as  a 
soldier  carries  his  musket,  see  the  Macoushi  Indian  advancing 
towards  the  forest  in  quest  of  powises,  maroudis,  waracabas, 
and  other  feathered  game. 

**  These  generally  sit  high  up  in  the  tall  and  tufted  trees, 
but  still  are  not  out  of  the  Indian's  reach ;  for  this  blow-pipe, 
at  its  greatest  elevation,  will  send  an  arrow  300  feet.  Silent 
as  mi<might  he  steals  under  them,  and  so  cautiously  does  he 
tread  the  ground,  that  the  fallen  leaves  rustle  not  beneath 
Ms  feet.  His  ears  are  open  to  the  least  sound,  while  his  eve, 
keen  as  that  of  the  lynx,  is  employed  in  finding  out  the 
game  in  the  thickest  shade.  Often  he  imitates  their  cry, 
and  decoys  them  from  tree  to  tree,  till  they  are  within 
range  of  his  tube.  Then,  taking  a  poisoned  arrow  from  his 
quiver,  he  puts  it  in  the  blow-pipe,  and  collects  his  breath 
for  the  fbtal  puff.  About  two  ^et  from  the  end  through 
which  he  blows  there  are  fastened  two  teeth  of  the  acouri, 
and  these  serve  him  for  a  sight.  Silent  and  swift  the  arrow 
flie8>  and  seldom  fails  to  pierce  the  object  at  which  it  is  sent. 
Sometimes  the  wounded  oird  remains  in  the  same  tree  where 
it  was  shot,  and  in  three  minutes  falls  down  at  the  Indian's 
feet.  Should  he  take  wing,  his  flight  is  of  short  duration ; 
and  the  Indian,  following  the  direction  he  has  gone,  is  sure  to 
find  him  dead.  It  is  natural  to  imagine  that,  when  a  slight 
wound  only  is  inflicted,  the  game  will  make  its  escape.  Far 
otherwise  ;  the  wourali  poison  almost  instantaneously  mixes 
with  Uood  or  water,  so  that,  if  you  wet  your  ftn^<et,«sA  ^i^s^ 
it  aHoDg  the  poiaoned  arrow  in  the  quickest  in.&im&T  '^o^^^*^^ 
70U  are  sure  to  carry  off  some  of  the  poiaou.    T\iOM\gcL  'Ooxefe 
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miuutes  generallj  elajpse  before  the  convulsions  come  on  in 
the  wounded  bird,  still  a  stupor  evidently  takes  place  sooner, 
and  this  stupor  manifests  its^  by  an  apparent  imwiUingness 
in  the  bird  to  move. 

MThe  Indian,  on  his  return  home,  carefully  suspends  his 
blow-pipe  from  the  top  of  his  spiral  roof;  seldom  placing 
it  in  an  oblique  position,  lest  it  should  receive  a  cast." — 
Waterton^  WandiBrings  in  South  America^  p.  58. 

Baron  Humboldt  informs  us  that  Robert  Schomburgk  was 
so  fortunate  as  to  determine  the  species  of  Arundinaria  from 
which  the  blow-pipes  are  formed,  and  that  it  is  peculiar  to 
the  sandstone  moimtains  between  the  Yentuari,  we  Paramu 
(Padamo),  and  the  Mavaca. — Atpeets  tjf  Nature, 

Note  13,  p.  96.— Pendulum  A2n>  Sfbino. 

.  A  clock  is  nothing  more  than  a  piece  of  machinery  to 
maintain  the  action  of  the  pendulum,  and  at  the  same  time 
to  count  and  register  the  number  of  its  oscillations ;  and  by 
that  peculiar  property,  i^t  one  vibration  commences  exactly 
where  the  last  terminates,  no  part  of  time  is  lost  or  gained  in 
the  juxtaposition  of  the  units  so  counted. 

If  some  eztraneous  force  were  not  applied,  in  a  clock  or 
watch,  to  maintain  or  perpetuate  the  natural  vibrations  of  a 
pendulum,  or  oscillations  of  a  balance,  they  would  soon  come 
to  rest  by  reason  of  friction  in  the  mechanism,  and  the  resist- 
ance opposed  by  the  air  to  the  parts  in  motion.  This  force, 
in  the  larger  clocks,  is  usually  a  suspended  weight ;  but,  in 
the  portable  clock  and  watch,  it  is  a  spring  coiled  in  a  me- 
tallic box  that  actuates  the  wheel- work  by  gradually  unbend- 
ing itself. 

In  the  former  of  these  cases,  the  weight  is  suspended  by  a 
cord  or  chain  that  is  coiled  round  a  cylinder  when  wound  up, 
which  cylinder,  being  of  uniform  mameter  throughout  its 
length,  is  acted  on  by  the  cord,  when  h&i  at  the  interior  end, 
by  a  similar  force  in  every  situation  ;  and  therefore  imparts 
through  the  train,  connected  with  its  great  wheel,  invariable 
impulses  to  the  escapement-wheel,  at  every  vibration  of  the 
pendulum  ;  which  pendulum  receives  therefrom  such  a  slight 
push,  as  is  just  sufficient  to  restore  the  momentum  which  it 
loses  from  friction  and  the  air's  resistance,  and  thus  the  uni- 
form niotion  of  the  pendulum  is  perpetuated.  But  when  a 
spring  is  substituted  for  a  weight,  it  is  dear  that  its  agency 
cannot  be  uniform,  «xiCft,  «a  \Jaft  x^a^dsr  will  learn  by  turning 
to  page  96  it  ia  ^  ^cnst«^.^a.'^,'Oa38^.  ^^s«^aa^>^iftMs^^ss.  the 
recovery  of  their  ioxm,  Bb^TNiNiekXibmor^^^lHis^'^^^fi.^^^ 


force,  exert  a  greater  power  at  fiiflt 

whole  progress  of  reetonitioii  ia  a  rdmrded 

fore  became  necessary  to  intrndooe 

ance  which  might  eqaaUBe  ancli 

effected  by  an  apparatus  tenned  a 

than  the  application  of  the  ahutl 

barrel  seen  in  most  watcbes  raond 

in  the  act  of  winding  up.    What  ikit 

or  the  watch  is  woond  op,  the  i 

the  chain,  will  act  upon  its  i^per  part^ 

the  centre  will  give  the  ^mng  hit  iv^ 

spring  uncoils  and  dimimsheB  in  sa«uSB.  is  wJl  aes  tvol 

a  larger  part  of  the  fiisee.  mxtil  at  hm  is  fsei  %  isift  vicuol 

of  i^  and  consequent^,  if  tbe 

upon  it  are  made  to  increaae  in 

power  of  the  qiriiig  deereaaea^ 

obtained. 

Springs  may  be  thus  and  to  afttd  toe  laeasm  if  MvsMf  «^ 
force,  to  be  used  idienevcr  it  m  TtcpcsfiiL  Jfr.  PinhafiT  ii^ 
series  that  tiiie  half-ounnte  wlndfc  w»  dEsir  4KpfWk  ift 
winding  up  our  watdiea  m  an  tsarstx,  tj  -m^iA  -mt  ^mdk 
quanti^  of  force,  which  m  gndnaZfr  «spezuieii  inra^  "iut 
suing  tw^ity-fonr  honra.  tSytiugB  tcec  Vfl  -auAie  m  "m 
ourselves  of  inconstant  and  Tn^Jtit  ^at^x^  wiusa  snflC 
wise  remain  incapaUe  of  nsefii!  ac.coes^'fL.  «tui  "sut  ysnA 
may  arrive  when  foioe  will  tlna  IcoicLft  az.  irsisift  ^  "xmSul 
and  machines  be  sent  to  the  wiuisLiZ  v,  v^  -v-.nzui  u^  TSat 
manner  in  whidi  force  is  eoci5Uz.il7  \ifj9^  v>  rm  '>i  fiwBi 
is  quite  extraordinaiy  in  thepRscc;  Wrvusibt  4ca&(  ^  vamas; 
We  need  only  look  at  tbe  wxfcr^  -i^  -ant  tr^ktmilL  *?!» 
public  are  hUle  aware  of  the  vzyxrixrjt  vizw  mniualv  ^9^ 
pended  in  towing  veasek  by  ««ci^,ci  \za  S-jn  %%  W  >Jrt 
of  London ;  were  (ioating  m^^rr-  a,  e)R4>,uatti!fL  'aut  juvw 
of  those,  upon  whom  yasa^aSL^fiSi  Lm  vi^is.  iirariftfL  TiTOff^  i«( 
rendered  available  to  the  n>c«(  ::iz#:ruz.i^  .n::«r>9ir^  **i^w.«l 
with  the  present  aystenir  liX  ^«Jt  »  -aiiik  Jtvjir  *ar:.r«7  .iv* 
but  is  actoally  a  scarce  r/f  exx^ciA^ ;  5'r  aaawauuiJt  -r:i3i  aJ  ':h« 
accompaniments  of  engtaeen.  len.  prvr^^eii  v»  *«'nn*^-^tiMifiB 
the  force  so  ufldeasly  geoencsefl 

Kote  14,  p.  96.— EubRic  Cziiaa  xn  2«»i 


The  elastic  propertr  of  irr^i  jfrnci  iaa  vwa  jtftefr  *3i(jiip 
pKfied  in  a  very  ifaOdngaAciwr,  ',7  -ai^  .nt^nitti  ^/  ?r.tf3t^ 
elasbc  chairs  Mjd  beds;  wi^  ^^i  -^  -^^  ^^^^  ^,^f^t«  ^ 
feathers,  are  filled  wnfi  ircfc  wir*        ^-^.rt**    ^  •«.-*.*-*  %**^ 
Bpiralform.  Dawn  itadi  otBStjT^^  ^.ZS^^ f^  ^J^\ 
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yialde  to  preeaure,  and  yet  never  betsome*  lampj ;  beds  thua 
otHtatouoted  have  lite  advantage  of  not  heating  the  body ;  and, 
above  alL  they  aerer  require  to  be  shaken  or  "  made."  Had 
Tulcan  fortunately  made  such  a  diacoveir  before  his  eject- 
ment from  01;pnpu8,  hia  wife,  Venus,  would  aurel^  never  have 
treated  him  with  that  contempt  whioh  mjthologists  have  re- 
oorded  of  her ;  whUe  her  prieeteBBeB,  the  housemaids,  must,  in 


particulara  of  this  curious  invention  the  reader  may  oonault  the 
'Literary  Qazette '  for  March  17, 1827. 

Nate  15,  p.  97.— Duck  and  Drake. 

The  phiBnomenon  has  been  explained  aa  depending  upon 
Ute  inertia  of  the  parts  of  matter,  which  renders  a  certain  time 
necessary  in  order  to  communicate  to  any  body  a  sensible 
motion.  Nothing  is  easier  to  be  divided  than  water ;  yet,  if 
the  palm  of  the  hand  be  struck  with  some  velocity  against  its 
SUI'Ktce,  a  considerable  degree  of  resistance,  and  eveu  of  pain, 
ia  eipcrienoed  from  it,  as  if  a  solid  body  had  been  struck. 
Ntimercua  instances  are  recorded  of  death  from  &Uing  flat  on 
the  water  li'om  a  Iiaigbt,  just  as  if  the  uerson  had  fallen  upon 
ft  rock  ;  nay,  a  musket-baU,  when  tired  against  water,  is  re- 
pelled and  even  flattened  bj  it.  In  like  manner,  if  we  load  a 
muaket  with  powder,  and,  instead  of  a  ball,  introduce  a  candl^ 
and  fire  it  against  a  board,  the  latter  will  be  pierced  by  the 
oandle-enc^  aa  if  by  a  ball.  The  cause 'of  this  phEenomenon, 
no  doubt,  ia,  that  the  rapid  motion  with  which  the  candle-end 
is  impelled  does  not  allow  it  time  to  be  fattened,  and  there- 
fore It  acta  aa  a  hard  body.  In  hke  manner  the  head  of  a 
thistle  may  be  cut  off  by  the  amart  blow  of  a  stick,  as  Tarquin 
struck  offtbe  beads  of  the  poppy,  without  so  much  as  bending 
theatalk. 

Note  16,  p.  98. — Vbobtable  ELABnorrr. 

Impatiem,  or  Touch  me  not,  affords  a  good  example.  The 
seed-vessel  consists  of  one  cell  with  five  divisions  ;  each  of 
these,  when  the  seed  is  ripe,  on  being  touched,  suddenly  folds 
itself  into  a  spiral  form,  leaps  from  the  stalk,  and  disperses 
the  seeds  to  a  great  distance  ny  its  elasticity.  The  capsule 
of  the  geranium  and  the  beard  of  wild  oats  are  twisted  for 
a  similar  purpose.  (Darwin's  '  Botanic  Garden.'^  The  seed- 
vessel  of  Euphorbia  is  extremely  elastit^  projecting  the  seeds 
with  great  force.  An  elastic  pouch  also  serves  to  aoatter  the 
seeds  of  the  Oi^lia.    The  seeds  of  ripe  oate  are  projected 
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from  the  calyx  with  such  violence,  that,  in  a  fine  and  dry  day, 
you  may  often  hear  them  thrown  out  with  a  sudden  snap  ; 
and  the  pericarp  of  the  Dorsiferus  ferus  isT  furnished  with  a 
peculiar  elastic  spring  intended  for  ejecting  its  seeds. 

Note  17,  p.  126. — ^A  simple  Orrert. 

A  very  mstruotive  tojr  might  be  constructed  by  placing  a 
taper  in  the  centre  of  a  japanned  waiter,  to  represent  the  sun, 
and  fixing  in  a  watch-glass  an  Indian-rubber  ball,  with  the 
parallels  of  latitude  and  meridians  painted  thereon,  with  the 
other  characters  of  the  globe.  During  its  revolution  around 
the  candle,  in  consequence  of  the  tendency  of  its  centre  of 
gravitv  to  its  lowest  position,  the  diurnal  and  annual  motions, 
and  cJ^o  the  parallehsm  of  its  axis,  will  be  represented,  toge^ 
ther  with  the  concomitant  phsenomena. 

• 

Note  18,  p.  131. — Conic  Sections. 

If  a  cone,  or  sugar-loaf,  be  cut  through  in  certain  direc- 
tions, we  shall  obtain  figures  which  are  termed  conic  sections ; 
thus,  if  we  cut  through  the  sugar-loaf  in  a  direction  parallel 
to  its  base,  or  bottom,  the  outhne  or  edge  of  the  loaf  where  it 
is  cut  will  be  a  circle.  If  the  cut  is  made  so  as  to  slants  and 
not  be  parallel  to  the  base  of  the  loaf,  the  outline  is  an  ellipse, 
provided  the  cut  goes  quite  through  the  sides  of  the  loaf  all 
round  ;  but  if  it  goes  slanting,  and  parallel  to  the  line  of  the 
loafs  side,  the  outline  is  a  parabola,  a  conic  section,  or  curve, 
to  which  this  note  more  immeditely  relates.  This  curve  is 
distinguished  by  characteristic  properties,  every  point  of  it 
bearing  a  certain  fixed  relation  to  a  certain  point  within  it,  as 
the  circle  does  to  its  centre. 

Note  19,  p.  135.— Earthquake  op  Lisbon. 

During  the  dreadful  earthquake  of  Lisbon,  bands  of  wretches 
took  advantage  of  the  general  consternation  to  commit  the 
most  atrocious  acts  of  robbery  and  murder.  In  fact,  a  consi- 
derable part  of  the  city  was  destroyed  by  incendiaries,  who, 
during  the  disaster,  set  fire  to  the  houses,  that  they  might  pil- 
lage them  with  greater  impimity. 

Note  20,  p.  135. — Geology  applied  to  Agriculture. 

The  important  light  which  geology  is  capable  of  affording 
to  agricultural  science  is  daily  becoming  more  apparent ; 
indeed,  how  can  it  be  otherwise,  when  we  consider  that  &Qil& 
are  formed  by  the  admixture  of  fineVy-Ard^'a^  ^^sSJk^  \M8^X«t^ 
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with  variouB  orgaoic  Bubstonces  in  a  state  of  decompositdoQ ; 
different  rocks  givioa  origin  to  different  boUh  1  thus  uoor  and 
hungry  soils  are  produced  from  the  decomposition  of  granite 
and  sandstone,  and  will  often  remain  for  ages  with  onlj  a  thin 
covering  of  vegetation  ;  while  soils  derived  from  limestone, 
greeuatone,  basalt,  &c.,  are  frequently  clothed  by  uature  with 
the  pareuuial  grasses,  and  afford,  when  ploughed  up,  a  rick 
bed  of  vegetation  for  every  species  of  cultivated  plant.  In 
puTBuing  this  subject,  we  cannot  fail  to  be  stniok  with  the 
apparent  design  in  the  arrangement  of  these  different  rocks, 
in  which  the  primitive  and  grajiitic  rocks,  which  are  least  cal- 
culated to  afford  a  fertile  soil,  constitute,  for  the  most  part, 
the  mountain  districts  of  the  world,  which,  from  their  eleva- 
tion and  irregitlurities,  are  but  ill  adapted  for  human  habita- 
tion ;  whereas  the  lower  and  more  temperate  r^ons  are 
usually  composed  of  secMidary  strata,  the  compound  nature 
of  which  adapts  them  for  becoming  highly  uaefitl  to  mankind, 
by  their  subserviency  to  the  formation  of  soils  capable  of 
luxuriant  vegetation.  No  doubt  then  can  he  entertained  as 
to  the  important  connection  subsisting  between  the  geological 
structure  and  the  relative  fertiUty  of  a  oountiy  :  I  beSeve  that 
one  of  the  first  practical  essaya,  demonstrating  the  existence 
•  >f  such  relations,  is  a  memoir  published  in  the  fii-st  volume 
of  tltu  Transactions  of  the  Royal  Geological  Society,  entitled 
'Observations  on  the  Geological  Structure  of  Cornwall,  with 
a  view  to  trace  its  connection  with,  and  influence  upon,  its 
agricultural  economy,  and  to  esta1:Jisb  a  rational  system  of 
improvement,  by  the  soientiGc  apphcation  of  mineral  ma- 
nure.' This  memoir  has  never  received  the  attention  which 
the  importance  of  its  subject  deserves.  There  is  certainly  no 
dietrict  in  the  British  empire  where  the  natural  relatious 
between  the  varieties  of  soil  and  the  subjacent  rocks  can  be 
more  easily  discovered  and  traced,  or  more  effectually  inves- 
tigated, than  in  the  county  of  Cornwall ;  and  nowhere  can  the 
information  which  such  an  inquiry  is  calculated  to  afford  be 
more  immediately  and  successfully  appUed  for  the  improve- 
ment of  land  and  the  general  advancement  of  agricultural 
science.  As  we  advance  from  a  primitive  to  an  aUuvial  dis- 
trict, the  relations  to  which  I  have  alluded  become  gradually 
less  distinct  and  apparent,  and  are  ultimately  lost  is  the  con- 
fused complication  of  the  soil  itself  and  in  that  general 
obscurity  which  necessarily  envelops  every  object  in  a  state 
of  decomposition  ;  we  can  therefore  only  hope  to  aucoeed  in 
such  an  investigation  by  a  patient  and  laborious  examination 
of  a  rrimifive  country  ;  after  which  we  may  be  enabled  to 
extend  our  inquiries  with  greater  advantage  through  those 
districts  which  are  more  completely  covered  with  soil  and 


NOTES.  479 

obscured  by  luxuriant  vegetation ;  just  as  the  eye,  gazmsr 
upon  a  beautiful  statue,  traces  the  outline  of  the  limbs,  and 
the  swelling  contour  of  its  form,  through  the  flowing  dra- 
peries which  invest  it. 

Note  21,  p.  138.— The  Rifle. 

Eifle  guns  are  those  whose  barrels,  instead  of  being  smooth 
on  the  inside,  like  our  common  pieces,  are  formed  with  a  num- 
ber of  spiral  channels,  resembling  screws ;  except  only  that 
the  threads,  or  rifles,  are  less  deflected,  making  omy  one  turn, 
or  a  little  more,  in  the  whole  length  of  the  piece.  This  con- 
struction is  employed  for  correcting  the  irregularity  in  the 
flight  of  balls  from  smooth  barrels,  by  imparting  to  the  balls  a 
rotatory  motion  perpendicular  to  the  Une  of  direction.  The 
same  eflect  has  lately  been  accomphshed  bv  an  extremely 
simple  and  obvious  contrivance,  and  which  will,  probably,  alto- 
gether supersede  the  necessity  of  rifling  the  barrel.  It  con- 
sists in  cutting  a  spiral  groove  in  the  buUet  itself,  which,  when 
dischaiged,  is  thus  acted  upon  by  the  air,  and  the  same  rota- 
toiy  motion  impeirted  to  it  as  that  produced  by  the  furrows 
in  the  barrel.  But  it  is  the  rotatory  motion  which  steadies 
the  flight  of  the  ball ;  and  by  whichever  method  this  is  pro- 
duced, the  theoiT  of  its  action  will  be  the  same.  It  has  been 
long  and  geuera&y  known,  that,  when  the  common  bullet  is 
discharged  from  a  plane  barrel,  its  flight  is  extremely  irregular 
and  uncertain ;  it  nas,  for  instance,  been  found,  from  the  ex- 
periments of  Mr.  Robins,  that,  notwithstanding  the  piece  was 
nrmly  fixed,  and  flred  with  the  same  weight  of  powder,  the 
bdl  was  sometimes  deflected  to  the  right,  sometimes  to  the 
left,  sometimes  above,  and  at  others  below  the  true  line  of 
direction.  It  has  also  been  observed,  that  the  degree  of  de- 
flection increases  in  a  much  greater  proportion  than  the  dis- 
tance of  the  object  fired  at.  It  is  not  difficult  to  account  for 
these  irregularities  ;  they,  doubtless,  proceed  from  the  impos- 
sibility of  fitting  a  ball  so  accurately  to  any  plane  piece,  but 
that  it  will  rub  more  against  one  side  of  the  barrel  than 
another  in  its  passage  through  it.  Whatever  side,  therefore, 
of  the  muzzle  the  ball  is  last  in  contact  with  on  quitting  the 
piec^  it  wiU  acquire  a  whirling  motion  towards  that  side,  and 
will  be  found  to  bend  the  line  of  its  flight  in  the  same  direc- 
tion, whether  it  be  upwards  or  downwards,  to  the  right  or 
left ;  or  obhquely,  partaking  in  some  degree  of  both ;  and, 
after  quitting  the  oarrel,  tms  deflection,  though  in  the  first 
instance  but  trifling  and  inconsiderable,  is  still  farther  in- 
creased by  the  resistance  of  the  air,  this  being  greatest  on 
that  side  where  the  whirling  motion  conspires  with  the  pro- 
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anvnve  one,  and  least  on  that  side  where  it  is  opposed  to 
A.  Thus,  if  the  ball  ill  its  passage  out  rubs  against  the  left 
side  of  the  barrel,  it  will  wbu-l  towards  that  aide  ;  and  as  the 
right  side  of  the  ball  will,  therefore,  turn  up  against  Uie 
air  during  its  flight,  the  resistance  of  the  air  will  becoiue 
greater  on  the  right  side,  and  the  ball  be  forced  away  to  the 
left,  which  was  the  direction  it  whirled  in.  It  happens,  more-  i 
over,  from  various  accidental  ciroumatanceB,  that  the  aiia  of  ] 
the  ball's  rotation  frequently  changes  its  position  seven!  I 
times  during  the  flight ;  so  that  the  ball,  instead  of  bending 
its  eoOi-ae  ujuformly  in  the  same  direction,  often  describee  »  1 
trkot  variously  contorted.  From  this  view  of  the  causaa  of 
aberration  in  the  flight  of  bolls,  it  will  be  evident  that  the 
oah  means  of  correcting  it  is  by  preventing  the  ball  from 
rubbing  more  against  one  side  of  the  barrel  than  another  in 
passing  through  it,  and  by  giring  to  the  bullet  a  motion 
whioh  will  counteract  every  accidental  one,  and  preserve  its 
direction,  by  making  the  resistance  of  the  air  upon  the  foiB 
part  Continue  the  same  during  its  whole  flight  ;  that  is,  by 
{^ving  it  a  rotatory  motion  perpendicular  to  the  line  of  direc' 
tion.  The  contrivance  for  this  purpose  is  called  riflinii,  and 
oonaists,  as  we  have  before  stated,  in  forming  upon  the  inside 
of  the  barrel  a  number  of  threads  and  furrows,  either  in  a 
Htrajght  or  spiral  direction,  into  which  the  ball  is  moulded ; 
and  nence,  when  the  gun  is  fired,  the  indented  zone  of  the 
bullet  follows  the  sweep  of  the  rifle,  and  thereby,  besides  its 
progressive  motion,  acquires  a  considerable  one  round  the  axis 
of  the  barrel,  which  motion  will  be  continued  to  the  bullet 
after  its  separation  from  the  piece,  so  that  it  is  constantly 
made  to  whirl  round  an  aiis  coincident  with  the  line  of  ite 
flight.  Many  familiar  examples  of  the  utility  and  effect  of 
rijiing  might  be  here  adduced.  If  the  bricklayer,  while  un- 
roofing a  Douse,  be  observed,  he  will  be  seen  to  give  to  the 
slates  which  he  throws  down  a  whirling  motion,  at  a  certaui 
angle,  which  ensures  their  falling  edgeways  on  the  ground,  and 
thus  preserves  them  from  fracture. 

Note  22,  p.  139.— The  Bouubbakq. 
This  curious  missile  is  used,  both  in  war  and  in  the  chase, 

Sthe  natives  of  Austraha  with  remarkable  deiterity  and 
iress.  The  first  account  of  it  was  received  from  M^or 
Mitchell,  in  his  'Journal  of  an  Expedition  to  the  Rivers  Dar- 
Une  and  Murray.'  It  is  a  thin  curved  stick,  three  feet  long, 
ana  two  inches  wide  by  three-quarters  of  an  inch  thick  ; 
curved,  or  crooted,  so  as  \o  fana^'«Q  arma  nlMaBojial  length, 
making  an  obtiMe  wa^e  wi'lIq.  «wii.  cfCnwt,  \»-a^f^ftawKt!is«»-», 
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convex,  its  under  one  flat.  The  flight  of  this  weapon  is  exti*a- 
ordinary,  and  does  not  admit  of  a  very  easy  explanation.  Its 
course  will  necessarily  vary  in  all  cases  with  the  angle  at 
which  it  is  projected.  Being  grasped  at  one  end  by  the  right 
hand,  it  ia  eitner  thrown  swlde-wise,  upwards  into  the  air,  or 
downwards,  so  as  to  strike  the  ground  at  some  distance  from 
the  thrower.  In  the  former  case  it  rises  upon  the  wind  with  a 
rotatory  motion,  and  in  a  crooked  direction,  towards  any  given 
point  with  great  precision,  and  after  a  considerable  flight 
returns,  in  an  elliptical  orbit,  to  a  spot  near  its  starting-point. 
In  the  second  case,  it  rebounds  from  the  ground  in  a  straight 
line,  pursuing  a  ricochet  motion,  so  as  to  hit  any  obUque  object 
at  a  distance,  even  one  behind  a  tree,  with  great  accuracy. 
The  most  singular  curve  described  by  it  is  when  thrown  into 
the  air  at  an  angle  above  45°,  in  which  case  its  flight  is 
always  backwards,  and  the  native  who  throws  it  stands  with 
his  back,  instead  of  his  face,  to  the  object  he  is  desirous  of 
striking. 

When  properly  thrown,  it  is  evident  that  two  motions  are 
imparted  to  the  missile — the  one,  a  direct  forward  motion  ;  the 
other,  a  rotatory  motion.  Now,  as  soon  as  the  force  of  projec- 
tion is  nearly  expended,  the  rotatory  motion  comes  into  play, 
and  then  causes  the  instrument  to  ascend.  In  consequence 
of  one  arm  being  longer  than  the  other,  as  long  as  the  Bom- 
merang  continues  its  rotation  about  the  angle  that  its  two 
wnna  make  with  each  other,  one  end  has  a  constant  tendency 
to  be  lower  than  the  other,  and  it  always  points  towards  the 
ground  at  an  inclination  of  about  30°  or  35°  ;  it  consequently 
rises  with  a  screw-like  motion,  dividing  the  air  with  its  upper 
convex  surface,  whilst  the  lower  side,  being  flat,  is  buoyed  up, 
as  it  were,  by  the  subjacent  atmosphere.  As  long  as  the  rota- 
tory motion  continues  in  sufficient  force  to  counteract  gravity 
it  will  continue  to  ascend,  but,  on  this  failing,  it  will  fall  to  the 
ground.  The  most  obscure  part  of  its  flight  is  its  return,  after 
having  attained  its  highest  elevation,  to  the  very  spot  whence 
it  started ;  this  would  appear  to  depend  upon  its  being  kept 
in  the  same  plane  by  the  rapidity  of  its  whirling  motion. 

This  singular  weapon  probably  originated  in  attempts  to  kill 
ducks  by  a  projectile,  in  places  where  they  abound,  as  on  the 
interior  rivers  and  lagoons,  and  where  we  accordingly  find  the 
instrument  much  more  in  use  than  on  the  sea-coast,  and 
better  made,  being  often  covered  with  wood  carving.  This 
instrument  may  be  purchased  at  the  toy-shop,  and,  together 
with  the  Flying-top  and  Kite,  may  be  taken  out  by  a  juvenile 
party,  when  it  will  afford  much  amusement  and  salutary  exer- 
cise during  a  ramble  in  the  country. 
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It  may  be  observed  that  the  short  heavy  bommeraDg, 
having  a  parabolic  curve  on  the  outside,  and  a  hyperbolic  curve 
on  ihe  inside,  will  fly  much  better  than  the  long,  thin,  light 
ones  which  are  eeneraUv  exposed  for  sale.  Shomd  the  bom- 
merang  have  botn  its  sides  perfectly  flat,  and  be  thrown  in  the 
usual  way,  it  will  not  ascend  ;  but  if  discharged  in  a  slanting 
direction  upwards,  it  will  return  in  a  short  time  to  the  spot 
whence  it  set  out. 

The  following  notice  has  lately  appeared  in  the  *  Philoso- 
phical Magazine '  for  July,  1852,  under  the  signature  of  J.  E. 
Gray: — 

^  If  a  common  Manilla  or  palm-leaf  hat)  having  a  low  crown, 
and  the  margin  of  the  rim  sharplv  turned  up  about  half  an 
inch  hi^h,  is  thrown  into  the  air  witn  the  cavity  of  the  hat  up- 
wards, it  returns  back  towards  the  thrower  like  the  Austodian 
Bommerang.  The  angle  at  which  it  returns  depends  on  the 
angle  at  wmch  it  is  tmrown  ;  and  if  the  ancle  be  sufficiently 
acute,  it  will  &11  some  distance  behind  the  thrower. 

^  The  experiment  depends  upon  the  position  of  the  hat ;  for 
if  thrown  with  the  cavity  doumwards^  it  alights  in  the  direction 
thrown,  and  does  not  return. 

^  A  pasteboard  disc,  with  a  tumed-up  edge,  has  the  same 
effect  as  a  hat." 

In  the  Scandinavian  mythology,  the  god  Thor  always  car- 
ried a  mallet,  which,  as  often  as  he  discharged  it,  returned 
back  to  the  hand  of  itself.  These  people  must  have  had  some 
notion  of  the  Bommerang. 

Note  23,  p.  145. — Centre  op  Percussion. 

If  a  stick  be  held  at  one  of  its  extremities,  and  allowed  to 
fall  on  the  edge  of  a  table,  the  farther  end  will  reboimd,  or  the 
hand  will  sustain  a  shock,  unless  it  be  struck  exactly  on  the 
centre  of  percussion^  in  which  case  the  stick  will  fall  as  a  dead 
weight.  The  repetition  of  this  simple  experiment  will  rea- 
dily convey  to  the  young  philosopher  an  idea  of  the  nature  of 
what  is  termed  the  centre  of  percussion.  The  power  of  the 
hammer  entirely  depends  upon  the  position  of  its  centre  of 
percussion ;  and  so  of  that  of  the  sword ;  many  of  which  have 
this  particular  spot  marked  on  the  blada;  for  should  it  strike 
on  any  point  far  from  it,  it  is  probable  that,  like  the  sword  of 
Atrides,  in  his  conflict  with  Paris,  it  may  be  shivered. 

Note  24,  p.  152. — Spinning  of  the  Top. 

It  has  been  sta^^d  m  \)aft  WL\.,\}Q3a.t  t\va  ^rations  of  the  top 
depend  exactly  \ipoii  \j\ve  a^Tcia  ^tvtvcv^  ^s^  KJaai^  ^^j^ij^is^  ^to- 
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iL>.  ^  int  ^TTi  -11  iiiae  n^^'m  :ae  iA;r;t..Q  of  th-  ":::.    u-'l  .i.*.''i» 
•:•:.  -*ie  -::i:i?aa    if  xacicr  iijoul  :iie  ■ft.'iaC'  rAl  .-•■••-'':•  f*.^    •''    •»»- 
rinii .  in  "lie  irner.  fr»»m.  liie  paria  O't'  :he  I'.p  b»;iii4(  int?«.»i;»«. 
af-ri;:^;*:  i*^  im'':rr.  vnile  :t  is  -spin r.:r.;g  m  ttii  inviint^i    -r     •• 
li'^-i-r  3:i:Hi"^»:n.   T  .-  -auhk  p£iiioH«;c»her*  wLo  havu  €:ijnil«'v*>-"'.-  ••' 
t-:  i^rsiii  "iie   ^:r»:»t:nt  -V'  rk.  :f  *iiere    r«e  ariv   --in:!!,    i..  :     - 
ZL-i^^hr  n«:i;o»;ii  "o  r-jiirsue  -he  inve.r*ti&fatiiiii   '.f'   i      .      ■  ' 
xLoh  ^"-  .ii'iiei'r.i  -jSJiTkhi  far  «oo  little  attenti'^r..  *•;   -- 

I:  *  -y.y  ziL^Ld  be  aiaue  :o  rev.:.ke  on  a  noinr.  *•  - .     " 
lion,  and  -I.  i  T-^''i\ir.:.  in  the  case  of  itw  v«i«i*;:r  •  .*-    *.- 
it  wcul'i  ii.c-ir. Me  z*.  revolve  for  ever,  in  th»: 


without  £7rati'>a.   If  the  velocity  were///*  »>' .  .•  * 
remaiz:  ur-chAnaeii  in  position,  in  the  event  'f  •  . 
gravit  V  c-eing  oirectly  over  the  point  of  r  •-*• . 
other  position  •  supiiosing  its  velocity  very  'jr^ih.'.  ^ 
infinite.!  there  wur.lJ  arise  a  continue^l  uii^f'.n:.  /. 
line  which  passes  through  thepointof  n^tat. .:.  <,.. 
of  gravity,  always  making  the  same  an;rle  '*.  :.  '  . 
describing  the  same  circle  round  the  7.*:i.:*.t..     /> 
iicial  experiments  the  circumstance^;  a.'^: 
changed  ;  if,  indeed,  the  centre  of  grav.rj.  :.i     - 
ated  ijeq»emlicularlv  over  the  jioiiit  of  :  v. 
continue  quite  steady,  or  .'</e^//i//|7,  &ft  ',*.  .-  *^-  .. 
the  whole  of  its  velocity  of  rotation  i.r  «r  i  •  -^  -.  - . 
position  the  top  begins  to  gj-rate,  hut. :»;..  - 
the  outside  of  its  physical  point  of  iV'*- 
formly  impelled  inwards :  and  this  •  •.. :..  • 
siderable,  and  the  point  broad)  acth  v ..-  t. 
Carrying  the  top  towards  its  qui*'S'>*:;,'    • 
>\hen  the  velocity  is  much  di miii :*::.*. . 
feeble,  the  gyrations  increase  in 
luately  falls. 


U.<L.. .  •-■  J*. 


Note  25,  p.  167.— Thh  ' 


A  cycloid  is  a  i)ecuhar  curv^ed  li-M:.  «,-.'.   . 
one  point  of  a  circle  as  it  rolls  aloij;?  t  :'^  . 
its  centre  ;  thus,  for  instance,  the  in.     .-. 
'vvhoel  traces  a  cycloid  in  the  air  H>i  t:.». 
curve  is  distinguished  by  Kome  reiLan.i.'. 
important  of  which  is  that  meiji^'^iii.-'. 
any  body  moving  in  such  a  cunt.  h\  ;> 
will  pass  through  all  dwtanot';  oi  :*  :i  r 
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and  it  is  for  such  a  reasou  that  pendulums  are  miule  to 
HWiDg  in  cjoioidH,  in  order  that  they  niay  move  in  equal  times, 
whethpr  they  go  through  a  long  or  a  short  part  of  the  pame 
ouiTe.  Where  the  arc  desoriVied  is  sniall,  a  portion  of  the 
circle  will  ho  sufficiently  accurate,  becauae  it  will  be  seen  that 
suah  an  arc  will  not  deviate  imich  from  an  equal  portion  of  a 
cycloidal  curve. 

The  cycloid  ia  remarkable  as  being  that  path,  with  the 
exception  of  the  perpendicular,  through  which  a  body  will 
move  with  the  greatest  velocity  ;  supxiose,  for  examjtle,  a  body 
ia  to  descend  from  any  one  point  to  any  other,  by  means  of  Boiue 
force  acting  on  it,  together  with  ita  weight :  a  peraon  unac- 
quainted with  mechanics  would  say  at  once  that  a  straight 
line  is  the  path  it  must  take  to  effect  thin  in  the  shortest  pos- 
sible time,  since  that  is  the  shortest  of  all  lines  that  can  he 
drawn  between  two  points.  Undoubtedly  it  is  the  shortest ; 
notwithstanding  which,  however,  the  body  would  he  longer  in 
traversing  it  than  in  moving  through  a  cycloid.  If  a  body 
were  to  move  through  a  space  of  flftjr  or  a  hundred  yards,  h^ 
ita  weight  and  some  other  force  acting  together,  the  way  it 
must  take  to  do  this  in  the  shortest  possible  time  is  ky 
moving  in  a  cycloid.  It  is  supposed  that  birds  which  build  in 
rocks  possesB  an  instinctive  knowledge  of  this  fact,  and  drop 
or  6y  down  from  height  to  heiriit  in  this  course.  Tliere  is 
certainly  a  general  resemblance  between  the  curved  path  they 
describe  on  such  occasions,  and  the  cycloid,  but  it  would  be 
difficult  to  establish  the  fact  by  experiment.  Man,  however, 
has  founded  upon  this  principle  some  appUcations  of  great 
value  in  practical  mechanics.  In  Switzerland,  and  in  seversl 
parts  of  Germany,  for  example,  slides  have  been  constructed 
along  the  sides  of  rooimtains,  by  which  the  timber  felled  near 
their  summits  is  conducted  with  extreme  rapidity  to  the  dis- 
tant valleys. 

Note  26,  p.  173.— BiLU&RDB. 

This  interesting  game  is  of  French  origin  (billiard,  of  b-'k, 
and  from  the  I^tin  ptla,  a  ball).  It  was  hailed  as  a  fa- 
vourite diversion  at  the  court  of  Henry  III.  of  France  ;  and 
was  thence  communicated  to  all  the  courts  of  modem  Europe. 
To  the  novice  it  may  appear  as  a  game  of  accidents  and 
chances,  but  experience  has  enabled  us  to  determine  the 
effects  of  the  stroke  given  to  a  ball  with  wonderful  precision ; 
and  it  ia  quite  extraordinary  to  observe  the  accuracy  with 
which  an  accomp^bed.  ^lajer  can  effect  his  object,  bv  mea- 
suidog  with  hu  eye  ^e  «.i^)a  bX.  '«\^<^  Va  liwM^  voaLe  the 
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stroke,  the  position  of  the  ball  with  respect  to  the  cushion, 
and  the  distance  of  the  point  of  the  ball  from  its  centre,  at 
which  it  should  be  struck.  By  such  skilful  management 
the  ball  may  be  made  to  take  directions  which  would,  at  first 
view,  be  regarded  as  contrary  to  all  the  known  laws  of  mo- 
tion, such,  for  instance,  as  passing  round  an  object^  such  as 
a  hat  placed  on  the  table,  and  to  strike  a  ball  behind  it  into  a 
pocket. 

Upon  this  subject  the  reader  should  consult  a  work  by  M. 
Mingaud,  translated  and  published  by  John  Thurston,  the  ce- 
lebrated billiard-table  maker  of  Catherine  Street,  Strand,  to 
whom  we  are  indebted  for  mechanical  improvements  in  the 
table  which  have  brought  it  as  near  to  perfection  as  the  nature 
of  the  materials  will  probably  ever  allow.  His  plain  surface, 
composed  of  slate,  is  no  longer  liable  to  be  warped  by  meteoric 
changes,  which  rendered  the  old  wooden  table  so  uncertain ; 
then,  again,  he  has  substituted  Indian  rubber  for  the  cushions, 
and  which,  by  a  late  pecuUar  process,  termed,  "  vulcanizing^^  is 
enabled  to  retain  its  elasticity  under  all  the  vicissitudes  of 
temperature. 

Note  27,  p.  177. — Collision  op  Bodies. 

In  investigating  the  effects  produced  upon  bodies  by  col- 
lision, it  is  necessary  to  distinguish  between  elastic  and  non- 
elastic  substances,  since  their  motions  after  impact  are  go- 
verned by  very  different  laws. 

If  two  bodies,  void  of  elasticity^  move  in  one  right  line, 
either  the  same  or  contrary  ways,  so  that  one  body  may 
strike  directly  against  another,  let  the  sum  of  their  motions 
before  the  stroke,  if  they  move  the  same  way,  and  the  differ- 
ence of  their  motions,  if  contrary  ways,  be  divided  into  two 
such  parts  as  are  proportional  to  the  quantities  of  matter  in 
the  bodies,  and  each  of  those  parts  will  respectively  exhibit 
the  motion  of  each  body  after  the  stroke :  for  example,  if 
the  quanities  of  matter  in  the  bodies  be  as  two  to  one,  and 
their  motions  before  the  stroke  ssfive  and /owr,  then  the  sum 
of  their  motions  is  nine,  and  the  difference  is  one ;  and  there- 
fore, when  they  move  the  same  way,  the  motion  of  that  body 
which  is  as  two  will,  after  the  stroke,  be  six,  and  the  motion 
of  the  other,  three  ;  but,  if  they  move  in  contrary  directions, 
the  motion  of  the  greater  body  after  the  stroke  will  be  two- 
thirds  of  one,  and  of  the  lesser  body  one-third  of  one ;  for, 
since  the  bodies  are  void  of  elasticity,  they  will  not  separate 
after  the  stroke,  but  move  together  with  one  and  the  same 
velocity ;   and,  consequently,  their  motions  will  be  \>ro^Q\:- 
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tional  to  their  quantities  of  matter :  and  it  follows  from  the 
fact  of  action  and  reaction  being  equal,  that  no  motion  is 
either  lost  or  gained  by  the  stroke  when  the  bodies  move  the 
same  way ;  because,  whatever  motion  one  body  imparts  to 
the  other,  so  much  must  it  lose  of  its  own ;  and  consequentiy, 
the  sum '  of  their  motions  before  the  stroke  is  neither  in- 
creased nor  diminished  by  the  stroke,  but  is  so  divided  be- 
tween the  bodies,  as  that  the^  may  move  together  with  one 
common  velocity ;  that  is,  it  is  divided  between  the  bodies 
in  proportion  to  their  quantities  of  matter ;  but  it  is  otherwise 
where  the  bodies  move  in  opposite  directions,  or  contrary 
ways,  for  then  the  smaller  motion  will  be  destroyed  by  the 
stroke,  as  also  an  equal  quantity  of  the  greater  motion,  because 
action  and  reaction  are  equal ;  and  the  bodies,  after  the  stroke, 
will  move  together  equaUy  swift,  with  the  difference  only  of 
their  motions  before  the  stroke  ;  consequently,  that  difference 
is,  by  means  of  the  stroke,  divided  between  them  in  propor- 
tion to  their  Quantities  of  matter. 

The  several  particular  cases,  concerning  the  collision  of 
bodies,  may  be  reduced  to  four  general  ones  ;  viz. 

1st.  It  may  be  that  one  body  only  is  in  motion  at  the 
time  of  the  stroke. 

2nd.  They  may  both  move  one  and  the  same  way. 

3rd.  They  may  move  in  direct  opposition  to  each  other, 
and  that  with  equal  quantities  of  motion. 

4th.  They  may  be  carried  with  unequal  motions  in  direc- 
tions contrary  to  each  other. 

As  the  bodies  may  be  either  equal  or  imequal,  each  of  these 
four  general  cases  may  be  considered  as  consisting  of  two 
branches. 

As  to  the  first,  if  a  body  in  motion  strikes  another  equal 
body  at  rest,  they  will,  according  to  the  proposition,  move 
together  each  of  them  with  one-half  of  the  motion  that  the 
body  had  which  was  in  motion  before  the  stroke  ;  and  since 
the  quantity  of  motion  in  any  body  is  as  the  product  arising 
from  the  multiplication  of  its  quantity  of  matter  into  its 
velocity,  the  common  velocity  of  the  two  bodies  wiU  be 
but  one-half  of  the  velocity  of  the  moving  body  before  the 
stroke. 

As  to  the  second  general  case,  where  both  the  bodies  are 
in  motion  before  the  stroke,  and  move  one  and  the  same  way ; 
in  ortler  to 'find  their  common  velocity  after  impact,  let  tne 
sum  of  their  motions  before  the  stroke  be  divided  by  the 
sum  of  the  bodies,  and  the  quotient  will  express  the  com- 
mon velocity. 

As  to  the  third  general  case,  where  the  bodies  move  in 
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est  is  deriTrii  ir:ci  -ij:  --.^s.-i-ir.    _■          ...-:.• 

Borlase,  vh:   j^zkrLnti   r   «-    -».--.-;     *:--.      _.-  -   , -^ 

centre  of  drziii^'jL  vir-r^-.     «*:-•.    ^    s^i-— ..  .  . 

tiquitie*  of  O'.nrrC   "Liar,   tr  m^-     -r-    ....^     ..-  --r.  ^ 

those  moDUXLCii^b  -rijL-i  ▼-ir-^  }--■,- ^-  -.      .^^s  .-'-'-:..-. 

may  be  di&>jT*:T*iL   su:i    l^    •  '•-.■..  .             ,-  •-—*<,, 

aeddau,  or  place  'A  ^iKm::y.r,  -rz^su'^.  -. 
their  decrees,  azii  •»>«  'rk-j*:-  .if  *,  :•  .-  /  r.f^  7": .-  >  ,., 
very  ingenious  aL.d  in^.**^^  ti-i  il*-  •#^  *»!,.  •  ■>-:•,-<»,  -' 
those  who  have  ehL^r  i^-.i ->-.-j*»i -.i^  .;#-.r  -,.  -.^i-  -.^  ^.?,^ 
it,  not  viewed  the  0Lp>cr-&  ■»-.-:>  r^-.y-r  i.  >•;  *f      V'-,r  ••   ^   ;/ 

S-ound  whatever  for  o-.i-siieTji^ -.bi  ij^-i-U.  i..-r  ..--^w-v.  -/ 
r.  Borlase  as  the  works  cf  i^iz.  -.c  v^  'xii-. r*.-  "..-  ^.. 
evidently  the  results  of  the  :-:«erf.. . :,  -.i  \,::,t  t.'.:  .-.i  T**^ 
ments,  the  usual  agents  eicpV.;**!  :.;.-  Vv-j*  .,-.  x-,*  v^^-.J 
position  of  mounttun  ma&nes.  Tz*e  '  rx,c-'fie..'.j.'  -i-^,^ 
quaries  are  rounded  cavities  oa  tLt  frir*^>;  '/.  v/^l-  '^ti^.  ^-* 
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oocMudonaUy  as  spheroidal  internally  as  if  they  had  been  aotaally 
formed  by  a  turning-lathe.  It  was  this  artificiBl  appearance 
which  first  susgested  the  hypothesis  concerning  their  origin, 
and  induced  tl^  antiquary  to  regard  them  as  pools  of  lustra- 
tion. It  may,  howevei^  be  remukedy  in  the  nrek  place,  that, 
supposing  tl^m  to  have  been  the  works  of  the  druids,  these 
pnests  must  have  been  inde&tiflable  artists,  for  there  is 
scarcely  a  block  of  granite  on  wnidh  one  or  more  of  such 
pools  are  not  visible,  although  some  are,  undoubtedly,  mut^ 
more  complete  and  imposing  than  others. 

Dr.  Maoculloch,  in  an  interesting  paper,  published  in  the 
Transactions  of  the  Geological  SoSety,    on  the  decomposi- 
tion of  the  granite  of  Cornwall,  has  justly  observed  that 
the  true  nature  of  these  rock-basins  may  be  easily  traced  by 
inspecting  the  rocks  themselves.    On  examination,  they  wifi 
always  be  found  to  contain  distinct  grains  of  quartz,  and  frag^ 
ments  of  the  other  constituent  parts  of  the  granite.    A  small 
force  is  sufficient  to  detach  from  the  sides  of  these  cavities 
additional  fragments,  showing  that  a  process  of  decomposition 
is  still  going  on  under  &vourable  circumstancea.    Tne  i«i&- 
cipal  of  these  circumstances  is  the  presence  of  water,  or  rather 
the  alternate  action  of  air  and  water.    If  a  drop  of  water  can 
only  make  an  effectual  lodgment  on  a  surfieice  of  this  sranite, 
a  small  cavity  is  sure  to  be  sooner  or  later  produced ;  this 
will  insensibly  enlarge  as  it  becomes  capable  of  holding  more 
water ;  and  the  sides,  as  they  continue  to  waste,  will  neces 
sarily  retain  an  even  and  rounded  cavity,  on  accoimt  of  the 
uniform  texture  of  the  rock.    This  explanation  is  sufficiently 
satisfactory:  in  addition  to  which,  it  may  be  stated,  that 
these  very  basins  not  unfrequently  occur  on  the  perpendicu- 
lar sides  of  rocks,  as  may  be  distinctly  seen  in  the  granite 
of  Scilly,  and  in  the  gritstone  rocks  in  the  park  of  the  late 
Sir  Joseph  Banks,  in  the  parish  of  Ashover,  in  Derbyshire ; 
a  fact  which  at  once  excludes  the   idea  of  their   artificial 
origin. 

The  other  grotesque  and  whimsical  appearances  of  rocky 
masses,  such  as  rock  idda^  logan  stoneSf  &c.,  are  to  be  explained 
by  the  tendency  which  granite  possesses  of  wearing  more 
rapidly  on  the  angles  and  edges  than  on  the  sides  ;  thus,  then, 
upon  simple  and  philosophical  principles,  are  such  appear- 
ances to  be  satisfactorily  accounted  for,  and  the  phantasma- 
goria of  Borlase  vanishes  as  the  light  penetrates  the  theatre 
so  long  dedicated  to  its  exhibition. 

We  shall  conclude  this  note  with  a  few  observations  upon 
the  celebrated  logan,  or  logging,  stone,  near  the  Land's  End, 
Cornwall,  of  which  we  present  our  readers  with  a  faithful 
sketch. 


The  foundation  of  this  part  of  the  coast  is  a  stupendous 
group  of  granite  rocks,  which  rise  in  pjramidal  clusters  to 
a  great  altitude,  and  overhang  tha  sea.  The  celebrated 
hgaa  ttaoe  here  represented  is  an  immense  blook  weighing 
above  aiity  tons.  The  surface  in  contact  with  the  under 
rook  is  of  very  smiaU  extent,  and  the  whole  mass  is  so  nicely 
balanced,  tha^  notwithstfuiding  its  m^nitude.  the  strength 
of  a  single  man  apphed  to  its  under  edge  is  sufficient  to  make 
it  DBcillate.  It  is  the  nature  of  granite  to  disintegrate  into 
ihomboidal  and  tabular  masses,  which,  by  the  farther  opera- 
td<m  of  air  and  moisture,  graduf^j  lose  their  schd  angles,  and 
apOToach  the  spheroidal  form.  Thefact  of  the  upper  part  of  the 
cuff  being  more  exposed  to  atmospheric  agency  than  the  parts 
beneath  will  sufficiently  explain  why  these  rounded  masses 
so  frequently  rest  on  blocks  which  still  preserve  the  tabular 
form ;  and  since  such  spheroidal  blocks  must  obviously  rest 
in  that  position  in  which  their  lesner  a^es  are  perpendicular 
to  the  horizon,  it  is  equally  evident^  that,  whenever  an  ade- 
quate force  is  apphed,  they  must  vibrate  on  their  point  of 
support 

Although  we  are  thus  led  to  deny  the  druidical  origin  of 
thiu  stone,  for  which  sn  many  zealous  antiquaries  have  con- 
tended, still  we  by  no  means  intend  to  deny  that  the  druids 
employed  it  as  an  engine  of  superstition  ;  it  is  possible  that, 
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Iiaving  obsenred  so  curious  a  property,  they  dexterously 
contrived  to  make  it  answer  the  purposes  of  an  ordeal,  and, 
by  regarding  it  as  the  touchstone  of  truth,  acquitted  or  con- 
demned the  accused  by  its  motions.  Mason  poetically  allades 
to  this  supposed  property  in  the  following  lines :— ^ 

**  BdioU  JOB  bi^ 
And  unknown  sphere  of  liTing  adamant. 
Which,  poised  hj  magic,  rests  its  central  weight 
On  yonder  pointed  rock ;   firm  as  it  seems, 
Sa(£  is  its  strange  and  yirtuoos  property, 
It  moves  ohsequioos  to  the  gentlest  touch 
Of  him  whose  heart  is  pore ;  bat  to  a  traitor, 
Thoogh  ey'n  a  giant*s  prowess  nenr'd  his  arm, 
It  stands  as  fix'd  as  Snowdon." 

Note  29,  p.  187. — Contact,  and  rrs  nkcessart  Conbbqusnce, 

Cohesion. 

After  all,  there  may  be  no  such  thing  in  nature  as  absolute 
contact;  the  term  is  purely  conventional,  denoting  such  a 
proximity  as  may  be  necessary  for  the  production  of  certain 
phenomena ;  and  in  all  philosophical  discussions  such  is  the 
mterpretation  of  the  term.  As  long  as  pores  exist  in  bodies 
it  is  obvious  that  their  particles  cannot  be  said  to  be  in  con- 
tact, and  the  existence  of  such  porosity  in  every  species  of 
matter  which  can  be  subjected  to  our  senses  is  sufficiently 

E roved  by  its  compressibinty.  There  is  no  known  substance, 
owever  dense,  that  may  not  be  made,  either  by  pressure 
or  reduction  of  temperature,  to  occupy  less  space ;  and  were 
it  possible  to  bring  the  ultimate  atoms  into  absolute  contact, 
the  globe  itself  might  be  compressed  into  such  an  extremely 
narrow  compass  as  to  be  too  small  even  as  a  foot-beJl  for  tiie 
Pigmies. 

When  we  speak  therefore  of  contact,  we  only  mean  that 
proximity  necessary  for  educing  the  power  of  cohesive  attrac- 
tion. It  has  been  shown  that  by  finction  we  are  enabled  to 
retain  a  firm  footing,  and  to  walk  steadily  along  a  surface ; 
whereas,  could  we  ensure  absolute  contact,  we  should  not  be 
able  to  move  at  all ;  suppose,  for  instance,  the  soles  of  our 
feet  came  into  actual  contact  with  the  ground,  a  cohesive 
attraction  would  take  place  between  the  sui&  ^es  which  no 
muscular  effort  could  overcome.  We  may,  to  a  ce.*tain  extent, 
have  experienced  this  difficulty  in  walking  over  a  muddy 
road,  when  the  water,  by  filling  up  the  inequalities  of  the 
surfaces,  converts  our  shoes  into  a  kind  of  "  Sucker,''' 

The  cohesive  po^ex  iixii^ti^  to  particles  of  matter,  by 
bringing  them,  into  t\ie  c^.Q»ne^*  '^^cmvcX^  ^s^o^AKf^^  T^oelves  a 
pleasing  Ulustration  irom  t>aft  m^^Kissvia  S5««s^^\!l  ^\>la. 
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£rockedon,forfonning  lead  pencils,  and  for  which  he  received 
an  honorary  medal  from  the  Commissioners  of  the  Great  £x- 
Iiibition.  His  process  consists  in  consoUdating  finely-pow- 
dered and  sifted  black-lead  into  a  mass  as  dense,  and  of  the 
same  specific  navity,  as  native  Cumberland  lead,  which  is 
effected  by  packing  the  powder  in  air-tight  cases,  and  pump- 
ing out  the  air,  wMch  always  offers  a  great  obstacle  to  con- 
tact, and  then  subjecting  the  contents  thus  prepared  to  a 
pressure  of  five  thousand  tons,  inflicted  by  two  blows. 

Note  30,  p.  189. — Animal  Suction. 

We  are  indebted  to  Sir  Everard  Home  for  a  description  of 
that  peculiar  structure  by  which  several  species  of  animals 
are  enabled  to  sustain  their  bodies  in  opposition  to  the  force 
of  gravity.  His  first  paper  upon  this  subject  is  published  in 
the  1061ii  volume  of  the  Philosophical  Transactions,  in  which 
he  says  he  was  not  aware  that  any  animal  larger  than  the 
house-fly  was  endowed  by  nature  with  such  a  power,  so  as  to 
admit  of  examination,  until  Sir  Joseph  Banks  mentioned  that 
the  Utcerta  gecko,  a  species  of  Uzard,  which  is  a  native  of  the 
island  of  Java,  comes  out  of  an  evening  from  the  roofs  of 
the  houses,  and  walks  down  the  smooth,  hard,  and  poHshed 
chinam  walls,  in  search  of  the  flies  which  settle  upon  them, 
and  which  are  its  natural  food,  and  then  runs  up  again  to  the 
roof  of  the  house.  Sir  Joseph,  while  at  Batavia^  amused  him- 
self with  catching  this  animal,  bv  standiug  close  to  the  wall, 
at  some  distance  from  the  lizard,  with  a  long  flattened  pole, 
which,  being  made  suddenly  to  scrape  the  surface  of  the  wall, 
knocked  the  animal  down.  He  presented  Sir  Everard  with  a 
specimen  weighing  five  ounces  and  three  quarters  avoirdu- 
pois, which  enabled  him  to  ascertain  the  peculiar  mechanism 
oy  which  the  feet  of  this  animal  can  keep  their  hold  of  a 
smooth,  hard,  perpendicular  wall,  and  carry  up  so  large  a 
weight  as  that  of  its  body. 

The  foot  has  five  toes,  at  the  end  of  each  of  which,  except 
that  of  the  thumb,  is  a  very  sharp  and  much-curved  claw ;  on 
bhe  under  sur&ce  of  each  toe  are  sixteen  transverse  slits, 
leading  to  so  many  cavities  or  pockets,  the  depth  of  which  is 
nearly  equal  to  the  length  of  the  sHt  that  forms  the  orifice  ; 
bhey  all  open  forward,  and  the  external  edge  of  each  opening 
is  seirated,  hke  the  teeth  of  a  small-toothed  comb.  The  ca- 
dges, or  pockets,  are  lined  with  a  cuticle,  and  the  serrated 
Mlges  are  also  covered  with  it.  The  structure  just  described 
B  supplied  with  various  muscles,  whose  action  \&  \a  ^x^^ 
iowQ  the  daw,  open  the  orifices  of  the  pockQta,»QdL\i\ircL^<(^^m^ 
be  aerrated  edges  upon  the  surface  on  ^Mcb.  \\i^  wdmssl^ 


492  PHILOSOPHY  IN   SPORT. 


stands.  Upon  examining  attentively  the  under  surface  of  the 
toes,  when  the  pockets  are  dosed,  Sir  Everard  Home  was 
struck  with  their  resemblance  to  the  surfiEkoes  of  that  portion 
of  the  Echiruii8  remora,  or  sucking  fish,  by  which  it  attaches 
itself  to  the  shark,  or  to  the  bottom  of  ships ;  and  it  conse- 
quently suggested  the  probabihty  of  obtaining  from  an  ex- 
amination of  this  latter  apparatus,  much  useful  information 
which  might  be  applicable  to  the  subject  of  the  lizard,  more 
especially  as  the  parts  of  which  it  is  composed  are  so  mudi 
larger,  and  therefore  more  within  the  reach  of  anatomical 
examination. 

The  surface  on  the  top  of  the  head  of  this  fish,  fitted  for 
adhesion,  is  of  an  oval  form,  and  bears  a  considerable  propor- 
tion to  the  size  of  the  whole  animal ;  it  is  surroundeii  ij  a 
broad,  loose,  moveable  edge,  capable  of  applying  itself  closely 
to  the  surface  on  which  it  is  placed :  and  it  is  evident  that, 
when  the  external  edge  is  so  applied,  and  the  cartilaginouB 
plates  are  raised  up^  the  interstices  must  become  so  many 
vacua,  and  the  serrated  edge  of  each  plate  will  keep  a  sufficient 
hold  of  the  substance  on  which  it  rests  to  retam  it  in  that 
position,  assisted  by  the  pressure  of  the  surrounding  water, 
without  a  continuance  of  muscular  exertion.  It  thus  appears 
that  the  adhesion  of  the  sucking  fish  is  produced  by  so  many 
vacua  being  formed  through  an  apparatus  worked  by  the  yolun- 
tary  muscles  of  the  anima^and  the  pressure  of  the  surrounding 
water. 

From  the  similarity  of  the  mechanism  of  the  under  surface 
of  the  toes  of  the  hcerta  gecko,  there  can  be  no  doubt  that  the 
purpose  to  which  it  is  applied  is  the  same  :  but  as  in  the  one 
case  the  adhesion  is  to  take  place  under  water,  and  is  to  con- 
tinue for  longer  periods,  the  means  are  more  simple ;  in  the 
other,  where  the  mechanism  is  to  be  employed  in  air,  imder 
greater  disadvantages  with  respect  to  gravity,  and  is  to 
last  for  very  short  periods,  and  then  immediately  afterwards 
to  be  renewed,  a  more  delicate  structure  of  parts,  a  greater 
proportional  depth  of  cavities,  and  more  complex  muscular 
structure,  become  necessary. 

Having  ascertained  the  principle  on  which  an  animal  of  so 
large  a  size  as  the  lacerta  gecko  is  enabled  to  support  itself  in 
its  progressive  motion  against  gravity.  Sir  E.  Home  felt  him- 
self more  competent  to  inquire  into  the  mechanism  by  which 
the  common  fly  is  enabled,  with  so  much  facility,  to  support 
itself  in  still  more  disadvantageous  situations.  In  the  natural 
size  the  feet  of  the  fly  are  so  small,  that  nothing  can  be  deter- 
mined respecting  t\ieTQ.  *,  KeAlst  vi«a  the  first  person  who  made 
a  drawing  of  the  fLy^a  iooX.  m  «*  "Vaj^s^  TssNgpsSvsft.  ^u«iu^^  m 
which  the  concave  auri^b^iea  «n>  NSs;\S:\^,«£A^\s^^xNa^^\isiV 
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like  those  of  the  lizard  above  de&crilibcL  are  eiuploved  i«>  form 
vacua,  which  en&ble  the  ^t  Vj  id  ore  uxider  bucL  dihaxlvaii- 
tageous  circuinstaiicc^s.  Mr.  Bauer,  who  huh  oo  greatlv  diKtin* 
guished  himself  in  zriicrosoopic  nsbbtti-vh.^  wa^  judiciouHly 
enlisted  into  the  serrioe  of  Sir  Z.  Home  uyjii  ^iuh  fxx;affion  ; 
and  he  has  Bhown  ihai  tLii^  i*2'ziici}.»^.  on  wLjcL  pro^^HHivi; 
motion  against  gravitv  de].»eD^  ik  ver}-  exveuiuvely  ^riijjriyijfl 
by  nature  in  the  frtmcture  oi"  liie  itJti  of  inwxJtb  ;  aud  Sir 
Eiverard  observer,  that  now  this  btruc-Mure  ib  kuown,  it  r;aii  Ik; 
readily  demonstra;U9d  by  i-x^kiui^  at  the  movemejjt  <A  t}j(;  Un'X 


and  re- Implied  to  another  parL 

In  consequence  of  the  expedn/ioL  t«o  the  jx^i^r  n.'j^iofjM,  Sir 
£.  Home  was  en&b'l&d  to  obuin  aLci  ejLvxiiii*;  tlj<$  foot  of  ilii; 
walrus,  in  which  he  detected  a  ref»eijjr^larj'>^  in  htniciurf*  ii» 
that  of  the  fly  ;  and  it  is  not  a  Jitt^c  c;urJoii»>  that  two  aiiitiiiilH 
so  different  in  size  should  haveftTet  h/j  Kjj/jjiar  in  i}i<;ii'  unt^.  In 
the  fly,  the  parts  require  v>  be  iLLi^:u*^i  onn  huijdr<Ml  linifM 
to  render  the  structure  dii^tjifr.jv  viriUe  ;  and  in  iho  wuImih, 
the  parts  are  so  large  a^  U;  rf9(jii:re  o^^iiJi^  nA\i*'A*A  four  diiujii* 
ters,  to  bring  them  within  the  rn-i/i  of  a  <^^x4.n/»  \rwitt. 

Nor  is  prozressive  motion  the  ojjJv  fijjjction  in  w7ii<;li  NiLiiit'i' 
avails  herself  of  the  pressure  of  tj^e  hX:ii'fH\fh*irii  for  I/Ik;  iu-iumii 
plishment  of  her  yuriffjh^,.  'j'h^  a^/i  of  \*t*'Aiuv,  im  fiontiiiiinllv 
effected  in  this  manner.  Ine  op<^ra*,jon  of  hii<;kin;<  ih  ton  liiriii 
liar  to  require  comment.  It  zsx^y  wa,  ]/<;rhat/M,  \m  Ho^/.t'iKTiillv 
known,  that  it  is  by  the  veri'  f^;.'.';  yftt-A-.rM  tnat  bi;<:M  n-iu'li  t.li'n 
fine  dust  and  juice*  of  hojow  rjow^jr^,  Jik<j  tliu  liMnr,VHiiikli', 
aud  some  species  of  foz^ove.  Khich  an?  V/^;  nunow  l.<i  inliinl 
them.  They  fill  up  the  i/iouth  of  th«;  Howisr  wIMi  tlimi 
liodies,  and  suck  out  the  air.  or  at  kahl  a  \ii.vvy  poil.iun  nl  ii. 
by  which  the  soft  sideb  of  t'he  fiow«;r  an;  nnulo  hi  rolliiiinti, 
and  the  juice  and  du^t  are  hnutsty/jA  i</v/ardii  Um  ihmitI,  nn 
completely  as  if  the  Laud  ;i^i  jjn;nh*'A  it  ttxii-rtuiWy .  It  in  \\\ 
a  similar  process  that  the  fjyhVtr  In  onaf/lcd  Ut  rloMo  iIm  hlh>|| 
so  firmly ;  for,  if  a  hoie  >>e  ^Mji^i  in  it,  it  may  Imj  o|iii|ii  il  w  t(li 
out  the  least  difficult*.'. 

Xote  31,  p.  194.— .\'/  IDKNTAL  Miii/.oVKim-u 

Those  who  are  not  ac^^uaint^yj  with  tfiu  o)Minii.iniiM  Iin  \\lihMt 
the  mind  is  enabled  u*  arrive  at  truth,  am  ton  inii,  |,,  ,ij| ,  \\iu\^^ 
to  accident  that  which  is  the  reriultof  j/,rrut  inlnllni  hml  latmur 
and  acuteness.    Observation,  analogy,  iu\d  iN\\m\A\\xKN\\\  <<\xn  Wvv 
three  great  stepping-aUjuea  by  wb'wiU  \A\l^  v\\\\kwv>vW\  \n  vw 
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abled  to  ascend  from  darkness  to  light :  it  is  true  that  bis 
foot  may  accidentally  be  placed  uiKm  the  firsts  but  bis 
own  efforts  are  required  to  complete  tiie  ascent.  To  the  mass 
of  mankind  the  preliminary  step  is  obvious,  and  they  at  (mce 
condude  that  the  succeedmg  ones  are  equally  easy  and  simple. 
In  ^s  view  of  the  subject^  it  was  fty  accident  tnat  Sir  Imac 
Newton  discoyered  the  kws  of  crayitation,  for  his  mind  was 
directed  to  the  inyestigation  by  we  accidental  &I1  of  an  ap]^ 
from  its  tree  ;  it  was  by  accident  that  Qalileo  discovered  the 
isochronous  movement  of  the  pendulum,  for  it  was  suggested 
b5[  the  vibration  of  a  chandeHer:  but  how  many  persons 
might  have  witnessed  the  &11  of  an  apple,  or  the  vibration 
of  a  chandeUer,  without  arriving  at  sunikr  truths !  It  has 
been  said  that  we  are  indebted  for  the  important  invention  in 
the  steam-enffine,  tenned  hand-ffear,  by  which  its  valves  or 
cocks  are  wo  Aed  by  the  machine  itself  to  an  idle  boy  of  the 
name  of  Humphrey  Potter,  who,  being  employed  to  stop  and 
open  a  valve^  saw  that  he  could  save  himself  the  trouble  of  at- 
tending and  watching  it^  by  fixing  a  plug  upon  a  part  of  the 
machine  which  came  to  the  place  at  the  proper  times,  in  con- 
sequence of  the  general  movement.  If  tnis  anecdote  be  true^ 
what  does  it  prove  1  That  Humphrey  Potter  might  be  venr 
idle,  but  that  he  was,  at  the  same  time,  very  ingenious.  It 
was  a  contrivance,  not  the  result  of  accident,  but  of  acute  ob- 
servation and  successful  experiment.  A^in,  one  of  the  most 
important  improvements,  the  condensation  of  steam  by  the 
injection  of  a  shower  of  cold  water  directly  into  the  cyhnder, 
was  discovered  by  a  leaJcagCy  letting  in  the  water  where  it  was 
never  intended  to  penetrate.  Glass  is  said  to  have  been  dis- 
covered by  persons  having  accidentally  kindled  a  fire  on  the 
sandy  shore  with  sea-weed,  when  the  alkali  from  the  ashes 
united  with  the  silex  of  the  sand.  In  like  manner  the  history 
of  pottery  is  mixed  up  with  an  unusual  amoimt  of  tales,  which 
attribute  discoveries  to  accident ;  as,  for  instance,  the  servant 
of  a  potter  was  boiling  brine  in  an  earthen  pan,  and,  the  fire 
being  fierce,  and  she  careless,  the  saline  solution  boiled  over. 
when,  by  the  action  of  the  intense  heat,  the  alkali  combined 
with  the  earth  ;  and  hence  the  origin  of  salt-glaze.  Pliny  telk 
us  that  rainiurriy  or  red  lead,  was  first  recognised  in  conse- 
quence of  a  fire  that  took  place  at  the  Piraeus  at  Athens, 
where  some  ceruse,  which  had  been  exposed  to  the  fire,  had 
been  found  converted  into  a  red  substance.  The  method  of 
purifying  sugar  with  clay  is  asserted  to  have  been  the  result 
of  accident :  a  hen,  having  her  feet  dirty,  had  gone  over  a  pot 
of  sugar,  and  the  sagax  \nvAst  h«t  tread  was  found  whiter 
than  elsewhere.  The  ide^*  oi  TaaiaoMYoiwi  <5Ki'igc«N\a%S&  x^w^-^tdad 
as   having   struck  Pxmc^  'Rmvcs^  "^^^^^  ^^  ^^  ^^HaSksq!^  ^ 
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soldier  scouring  a  rusty  breastplate.  A  thousand  such  fertile 
accidents  might  be  enumeratec^  but  suf&cient  has  been  said  to 
combat  a  popular  but  mischievous  error ;  and  we  are  happy 
at  finding  the  same  feeling  expressed  in  a  work*  which,  from 
its  extensive  circulation,  must  prove  highly  useful  in  correct- 
ing it.  "  Very  few  discoveries,"  says  the  author,  "  have  been 
made  bv  chance  and  by  ignoraut  persons ;  much  fewer  than  is 
generally  supposed.  Thev  are  generally  made  by  persons  of 
competent  ^owledge,  and  who  are  in  search  of  them.  The 
improvement  of  the  steam-engine  by  Watt  resulted  from  the 
moBt  learned  investigation  of  mathematical,  mechanical,  and 
chemical  truths.  Arkwright  devoted  many  years,  five  at  least, 
to  his  invention  of  spinning-jennies.  The  new  process  of  refin- 
ing sugar,  by  which  more  money  has  been  made  in  a  shorter 
time,  and  with  less  risk  and  trouble,  than  was  perhaps  ever 
gained  by  an  invention,  was  discovered  by  Mr.  Howard,  a 
most  accomplished  chemist ;  and  it  was  tne  fruit  of  a  long 
course  of  experiments,  in  the  progress  of  which,  known  philo- 
sophical principles  were  constantly  apphed,  and  one  or  two 
new  principles  ascertained." 

Then,  again,  the  originaUty  of  an  invention  has  been  ques- 
tioned, from  the  fact  that  Nature  had  adopted  a  similar 
mechanism  in  some  of  her  works.  Let  us  illustrate  our 
meaning  by  a  reference  to  two  of  the  most  stupendous  archi- 
tectural wonders  of  the  age — ^The  Crystal  Palace,  and  The 
TuBCTLAR  Bridge.  Sir  Joseph  Paxton,  in  describing  the 
construction  of  the  former,  states  that  the  large  umbrella- 
shaped  leaves  of  the  ^^  Victoria  Megina  "  suggested  to  him  the 
means  of  giving  to  it  stability.  "  If  you  examine,"  says  he, 
**  this  leaf,  and  compare  it  with  my  models  and  drawings,  you 
will  perceive  that  Nature  has  provided  it  with  longitudinal 
and  transverse  girders  and  supporters."  In  the  construction 
of  the  Tubular  Bridge  it  was  found  that  the  rectangular 
was  much  stronger  than  the  circular  beam.  If  this  fact  were 
not  suggested,  it  was  at  least  confirmed  by  Nature.  But  be- 
fore we  proceed  to  its  explanation,  be  pleased,  gentle  reader, 
to  take  up  your  pen,  not  the  unfledged  steel  instrument  of 
the  present  day,  but  the  veritable  goose-quill  of  our  grand- 
fathers. Are  you  prepared  ?  if  so,  observe  how  the  square 
shaft  is  disposed  so  as  to  impart  the  greatest  strength  to  that 
part  of  the  feather  most  exposed  to  the  strain  in  flight; 
while,  as  it  extends  towards  the  body  of  the  bird,  and  becomes 
of  less  importance  as  to  its  power  of  resistance,  the  rect- 
angular is  tapered  down  to  the  circular  form,  apparently  to 
prevent  the  sharp  angles  from  lascerating  the  body  of  its  ac- 

*  Library  (f  Uteful  Knowledge. 
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tive  bearer.  The  beam  is  not  hollow,  but>  to  preserve- its 
form,  it  is  filled  with  a  pithy  substanoe,  clumsily  imitated  by 
art  in  those  ^iMse^-pieces  and  an^^irona  introduced  to  add 
strength  to  the  square  beam. 

We  might  add  numerous  other  instances  of  the  same  kind ; 
such  as  the  liaU  and  Socket-joint^ the  Flexible  Water-main, 
suggested  to  Mr.  Watt  by  tne  mechanism  of  the  lobster's 
taU--the  plan  of  timnelling  through  the  bed  of  the  Thames, 
by  the  operation  of  the  teredo— the  improvement  in  the  ma- 
nufacture of  our  paper,  so  as  to  obtam  toughness  by  long 
fibres,  from  the  process  adopted  by  the  wasp— the  art  of 
shotting  silk  from  the  vnng  of  the  butterfly,  &o. — But  let  it 
be  remarked  that  it  is  one  thing  to  adopt  the  suggestions  of 
Nature,  which  may  be  regarded  as  the  common  proper^  of 
all,  and  another  to  copy  and  appropriate  the  inventions^  of  our 
fellovTS,  and  b^  ingemously  disguising  them,  as  gipsies  do 
their  stolen  children,  to  make  tJiem  pass  as  their  own.    Such 
has  been  too  frequently  the  case  in  the  present  day ;  workmen, 
as  candidates  for  employment,  have  entered  the  &ctories,  and 
surreptitiously  stolen  ideas,  and  ti^en  out  patents  for  inven- 
tions, to  whi(m  they  had  no  honest  claim ;  thus  realising  the 
&ble  of  .^tus  and  Polyclea,  who,  as  our  classical  readers  will 
remember,  were  informed  by  the  Oracle  that  the  one  who  first 
touched  the  land,  should  obtain  the  kingdom.    Polydea,  ap- 
peared lame  and  disabled,  and  appealed  to  the  kindness  of 
her  brother  to  carry  her  across  on  his  shoulders  :  no  sooner, 
however,  had  they  arrived  on  the  opposite  side,  then  Polyclea 
leaped  ashore  from  the  back  of  uEatus,  and  exclaimed  that 
the  kingdom  was  her  own. 

Note  32,  p.  196. — Rarefied  State  op  the  Atmosphere  in 

THE  Higher  Kegions. 

This  rarefied  state  is  not  only  shown  by  the  barometer, 
which  is  a  very  faithful  measure  of  the  air  pressure  (p;  199), 
but  by  phenomena  which  may  not  have  been  duly  regarded  ; 
it  may  therefore  be  advisable  to  explain  them.  That  water 
shoula  boil  at  a  lower  temperature  in  an  elevated  region  was 
a  fact  consistent  with  theory,  and  proved  by  experiment ;  but 
until  the  experiments  of  Archdeacon  Wollaston,  it  was  not 
known  that  the  elevation  of  a  few  feet  could  be  thus  indicated 
He  constructed  an  apparatus  by  which  the  height  of  St. 
Paul's  was  ascertained.  Water,  in  vacuo,  boils  at  B8°  Fahr. ; 
on  the  summit  of  Mont  Blanc,  at  187°  ;  and  it  has  been 
stated  that  the  monks  of  ^t.  Bernard  complain  of  not  being 
able  to  make  good  bouilli — they  certainly  could  not  make 
good  tea — in  that  elevated  re^on.    The  town  has  lately  been 
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amused  by  Mr.  Albert  Smith's  graphic  account  of  his  ascent 
to  the  summit  of  Mont  Blanc  ;  and  as  we  may  be  allowed  to 
gain  knowledge  at  the  expense  of  our  sympathies,  we  may 
tell  our  readers  that  when  this  adventurous  gentleman,  in  a 
state  of  exhaustion,  anticipated  the  delight  of  a  refreshing 
draught  of  champagne,  the  contents  of  the  bottle  were  forcibly 
ejected  and  lost,  the  moment  its  cork  had  been  withdrawn. 

*'  Tantalus  a  labris  sitiens  fugientia  captat 
Flumina."* 

The  great  fatigue  experienced  by  persons  ascending  the 
higher  regions  has  received  an  additional  explanation  from  the 
phUosophical  discovery  of  Dr.  Edward  Weoer,  that  the  head 
of  the  tnigh-bone  cannot  be  separated  by  the  mere  weight  of 
the  limb  from  the  surface  of  the  articular  cavity,  to  which  it  is 
accurately  adapted  :  but  that  in  all  its  motions  it  is  retained 
close  to  the  articular  surface  by  the  pressure  of  the  atmosphere.  All 
the  muscles  which  surround  the  hip-joint  may  be  divided,  but 
the  weight  of  the  limb  does  not  remove  the  head  of  the  bone 
from  its  cavity ;  but  if  a  hole  be  bored  into  the  cavity,  or  it 
be  exposed  under  an  air-pump,  the  separation  will  take  place. 
It  is  evident,  therefore,  that,  in  all  the  movements  of  rotation, 
the  head  of  the  bone  is  retained  in  its  place  by  atmospheric 
pressure.  In  ascending  very  high  mountains,  where  the  air 
is  greatly  rarefied,  the  muscular  force  must  on  that  ac- 
count be  increased,  in  order  to  maintain  the  head  of  the  bone 
in  its  cavity,  and  hence  the  peculiar  kind  of  fatigue  expe- 
rienced by  such  persons. 

Note  33,  p.  197* — Weight  of  the  superincumbent 

Ocean. 

If  we  include  the  pressure  of  the  atmosphere,  a  body  at 
the  depth  of  100  feet  would  sustain  that  of  60  pounds  on  the 
square  inch  ;  while  one  at  4000  feet,  a  depth  by  no  means  consi- 
derable, would  be  exposed  to  a  pressure  of  about  1830  pounds. 
We  need  not,  therefore,  feel  surprised,  that  on  the  foundering 
of  a  ship  at  sea,  though  its  timbers  part,  not  a  spar  floats  to 
the  surface  ;  for  if  the  hull  has  sunk  to  a  great  depth,  all  that 
is  porous  is  penetrated  with  water  or  greatly  compressed. 
Captain  Scoresby  states  that  when,  by  the  entangling  of  the 
line  of  the  harpoon,  a  boat  was  carried  down  with  the  whale, 
it  required  after  it  was  recovered  two  boats  to  keep  it  at  the 
surface,  ^ir  J.  Herschel  has  recorded  a  melancholy  anec- 
dote, which  may  well  be  adduced  in  further  illustration  of  our 
subject : — "  After  the  invention  of  the  diving-bell,  and  its 

*  Horat.  Sat.i.,  ^^. 

1  \^ 


498  PHILOSOPHY  IK  SFOBT. 


denniUe  to  devise  eome  means  of  remaining  for  any  length  A 
^fn<i  xinder  water,  and  rising  at  Measure  withoat  any  assistaiioe. 
Some  yean  ago  an  ingenious  individual  propoaed  a  pioiect 
by  vrbich  this  end  was  to  be  aooomnUshed.  it  consisted  in 
ainking  the  hull  of  a  ship  made  quite  water-tig^t,  with  ibe 
decks  and  sides  strongly  sai^[K)md  by  shores,  and  the  onfy 
entrf  secured  bv  a  stout  tra^Hioor,  in  such  a  manner  thit^ 
by  msengaging  from  within  the  weights  employed  to  smk  it» 
it  miffht  rise  of  itself  to  the  sur&ce.  To  render  the  trial  more 
satis&ctory,  the  projector  himself  made  tiie  first  essay.  It 
was  a^pieed  that  he  should  sLok  in  twenty  fiithoms  of  water, 
and  rise  again  withoat  assistance  at  the  expiration  of  tw«D^- 
four  hours.  Accordingly,  making  aU  secure^  and  j^rovidBd 
with  the  means  of  making  signals  to  indicate  his  sitoatioD, 
this  imhapp^  victim  of  his  own  ingenuity  entered  and  ms 
sunk.  No  signal  was  made,  and  the  time  appointed  aliased. 
The  pressure  of  the  water  at  so  sreat  a  depui  had,  no  doabt^ 
been  completely  under  estimated,  and  the  sideB  of  tho  vesael 
beuig  at  once  crushed  in,  the  unfortunate  {ffojector  perished, 
before  he  could  even  make  the  signal  concerted  to  indicate 
his  distress." 

Note  34,  p.  214.— The  Cause  op  Ibidescbncb. 

If  a  soap-bubble  be  blown  up,  and  set  under  a  glassy  so 
that  the  motion  of  the  air  may  not  affect  it,  as  the  water 
glides  down  the  sides  and  the  top  grows  thinner,  several 
colours  will  successively  appear  at  the  top,  and  spread  them- 
selves from  thence  in  rings  down  the  sides  of  the  bubble,  till 
they  vanish  in  the  Same  order  in  which  they  appeared ;  at 
last  a  black  spot  appears  at  the  top,  and  spreads  till  the 
bubble  bursts.*  Hence  it  follows  that  the  colours  of  a  body 
depend  in  some  degree  upon  the  thickness  and  density  of 
the  particles  that  compose  it ;  and  that,  if  the  density  be 
changed,  the  colour  will  likewise  be  changed.  That  the 
production  of  colours  depends  upon  the  nature  of  the  sur- 
faces upon  which  light  falls,  is  beautifully  exempliGied  1^  the 
iridescence  of  mother-of-pearl ;  and  which  has  been  satis&c- 
torily  shown  to  depend  upon  a  singular  peculiarity  in  the 
structure  of  that  substance.  On  its  surfEice,  whicn  to  the 
imassisted  eye,  and  even  to  the  touch,  appears  to  be  finely 
polished,  there  are  innumerable  little  lines,  or  grooves,  in  some 
places  as  many  as  two  or  three  thousand  in  the  space  of  an 

*  This  also  confixma  V>[i«  o\>%«cN«itiQXi  ($.213)  regarding  the  tenden^ 
of  the  lather  to  gtavWaXe  \a^«x^  >iXv«  ^«^\v^2s&%'^iu\.^th8  babbla 
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inch,  which,  lying  parallel,  regularly  follow  each  other  in  all 
their  windings ;  by  the  edges  of  which  the  rays  of  Hght  are 
reflected,  and  the  continual  change  of  colour  arises  from  their 
continual  bendings.  Whatever  doubts  might  have  existed 
upon  the  subject,  some  late  experiments  of  Sir  David  Brewster 
have  dissipated  them,  by  showing  that  the  colours  which  play 
so  beautimlly  on  the  surface  of  mother-of-pearl,  may  be  com- 
municated by  pressure  to  sealing-wax  and  several  other  sub- 
stances. The  discovery  of  this  fact  was  in  some  measure 
accidental;  he  had  stuck  a  piece  of  mother-of-pearl  on  a 
cement  made  of  rosin  and  bees' -wax,  and  on  separating  the 
cement  he  found  that  it  had  acquired  the  property  of  exhibit- 
ii:^  colours.  Several  persons  who  witnessed  the  effect  con- 
cluded that  it  arose  from  the  presence  of  a  thin  film  of  the 
mother-of-pearl,  which  might  have  scaled  off  and  adhered  to 
the  wax :  but  such  an  explanation  was  at  once  refuted  by 
plunging  the  wax  in  acid,  which  must  have  dissolved  the 
mother-of-pearl,  had  any  been  present ;  but  the  acid  had  no 
effect,  and  the  colours  of  the  impression  remained  unim- 
j^red.  It  is  clear,  then,  that  it  is  the  grooves,  as  Sir  David 
Brewster  conjectured,  which  occasioned  the  iridescence  in 
the  mother-of-pearl,  as  well  as  in  the  waxen  impression.  In 
consequence  of  this  curious  discovery,  Mr.  Barton  succeeded 
in  producing  the  same  appearance  on  glass,  and  on  different 
metals,  by  simply  cutting  grooved  lines  on  their  surface. 
These  lines  are  so  fine,  that,  without  a  microscope,  they  are 
scarcely  visible,  and  the  glass  and  the  metal  appear  to  retain 
their  pohsh :  yet  they  and  the  colours  also  may  be  commu- 
nicated by  an  impression,  Uke  those  from  the  mother-of- 
pearl  to  the  wax.  In  like  manner,  the  varying  and  deUcate 
hues  exhibited  by  the  wings  of  certain  butterflies  arise  from 
the  action  of  Ught  upon  the  parallel  and  equidistant  striae 
upon  their  surfaces. 

Note  35,  p.  238. — VEaETABLE  Barometers. 

The  following  are  a  few  of  those  plants  which  indicate 
changes  in  the  weather : — 

'  Chickweed  is  an  excellent  barometer*  When  the  flower  ex- 
pands fiilly,  we  are  not  to  expect  rain  for  several  hours ;  should 
it  continue  in  that  state,  no  rain  will  disturb  the  summer's 
day.  When  it  half  conceals  its  miniature  flower,  the  day  is 
generally  showery ;  but  if  it  entirely  shuts  up,  or  veils  the 
white  flower  with  its  green  mantle,  let  the  traveller  take  the 

*  This  term  is  used  in  its  popular  acceptation,  and  does  not  neces- 
sarily imply  a  change  in  the  weiglit  of  the  a\T. 
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hint  and  put  on  his  great-coat.  The  different  species  of 
irefoU  always  contract  their  leaves  at  the  approach  of  a 
storm ;  so  certainly  does  this  take  place,  that  these  plants 
have  acquired  the  name  of  the  hvjib(mdmanh  barometer. 

The  tulip  and  several  of  the  compound  jr^llow  flowers  also 
close  before  rain.  There  is,  besides,  a  spedes  of  woodHwnel, 
which  doubles  its  leaves  before  storms  and  tempests.  The 
hauMniOf  or  mountain  ebony,  cassia,  and  sensitive  plants,  ob- 
serve the  same  habit. 

Note  36,  p.  238.— Saint  SwmnN. 

The  popular  adage  of  Forty  day^  rtxin  after  8t.  SwUhin  is 
a.tradition  which  seems  to  have  derived  its  origin  firom  the 
following  circumstance.  Swithin,  who  held  the  office  d 
chancellor  under  two  Anglo-Saxon  kings,  and  was  preceptor 
to  Alfred  the  Great  was  also  bishop  of  Winchester,  and  died 
in  862.  He  desired  that  he  might  be  buried  in  the  open 
churchyard,  and  not  in  the  chancel  of  the  minster,  as  was 
usual  with  other  bishops,  and  his  re(]pest  was  complied  with ; 
but  the  monks,  on  his  being  canonized,  considering  it  dis- 
graceful for  the  saint  to  lie  in  a  public  cemetery,  resolved  to 
remove  the  body  ipto  the  choir,  which  was  to  have  been 
done  with  solemn  procession  on  the  15th  of  July.  It  rained, 
however,  so  violently  for  forty  days  together  at  this  season, 
that  the  design  was  abandoned.  "  Now,  without  entering 
into  the  case  of  the  bishop,"  says  Mr.  Howard,  in  his  work  on 
the  Climate  of  London,  "  who  was  probably  a  man  of  sense, 
and  wished  to  set  the  example  of  a  more  wholesome,  as  well 
as  a  more  humble,  mode  of  resigning  the  perishable  clay  to 
the  destructive  elements,  I  may  observe,  that  the  fact  of  the 
hindrance  of  the  ceremony  by  the  cause  related  is  sufficiently 
authenticated  by  tradition  ;  and  the  tradition  is  so  far  valu- 
able, as  it  proves  that  the  summers  in  this  southern  part  of 
our  island  were  subject,  a  thousand  yeai's  ago,  to  occasional 
heavy  rains,  in  the  same  way  as  at  present.*'  Mr.  Howard 
has  shown,  by  a  table,  that  the  notion  commonly  entertained 
on  this  subject,  if  put  strictly  to  the  test  of  experience^  at 
any  one  station  in  this  part  of  the  island,  will  be  found  fiidla- 
cious :  he,  however,  very  justly  observes,  that  "the  opinion 
of  the  people  on  subjects  connected  with  Natural  Histoiy  is 
commonly  founded,  in  some  degree,  on  fact  or  experience  f 
and  to  do  justice  to  the  popular  observation  in  question,  he 
states  that,  "  in  a  majority  of  our  summers,  a  showery  period, 
which,  with  some  latitude  as  to  time  and  local  circumstances, 
may  be  admitted  to  constitute  daily  rain  for  forty  days,  does 
come  on  about  tYie  Wm^  m^vsaXM.  \>^  *05xv^Hx^kA2*AOTi ;  not  that 
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any  long  space  before  is  often  so  dry  as  to  mark  distinctly  its 
commencement.*' 

Note  37,  p.  241.— The  Whale. 

Did  the  whale  know  his  own  power,  he  would  easily  de- 
stroy all  the  machinery  which  the  art  of  man  could  devise  for 
catcning  him  ;  it  would  be  only  necessary  for  him  to  swim  on 
the  surmce  in  a  straight  hne  m  order  to  break  the  thickest 
rope  ;  but  the  fish,  on  being  struck  by  the  harpoon,  obeys  a 
natuiul  instinct,  which,  in  this  instance,  betrays  him  to 
his  death.  Sir  H.  Davy,  in  his  Salmonia,  observes  that  the 
whale,  not  having  an  air-bladder,  can  sink  to  the  lowest 
depths  of  the  ocean,  and,  mistaking  the  harpoon  for  the  teeth 
of  a  sword-fish,  pr  a  shark,  he  instantly  descends,  this  being 
his  manner  of  freeing  himself  from  these  enemies,  who  cannot 
bear  the  pressure  of  a  deep  ocean ;  and  from  ascending  and 
descending  in  small  space,  he  thus  puts  himself  in  the  power 
of  the  whaler. — See  Note  33. 

Note  38,  p.  247.— Progressive  Motion  in  Fishes  ;  Boats 

IMPELLED  BY  PADDLING,  ROWING,  &C. 

To  render  the  subject  to  which  this  note  refers  further 
intelligible,  we  may  show  the  means  by  which  a  fish  moves 
forward  in  the  water.    The  accompanying  d 

diagram  and  demonstration  are  from  Dr. 
Koget's  Bridgewater  Treatise.  /' .'  \ 

The  tail  is  the  principal  instrument  by 
which  the  progressive  motion  is  efifectea. 
Thus — suppose  that  the  tail  is  inchned  to  ^  " .. 
the  right ;  if,  in  this  situation,  the  muscles 
of  the  left  side,  tending  to  bring  the  tail  in 
a  right  line  with  the  body,  are  suddenly 
thrown  into  action,  the  resistance  of  the 
water,  by  reacting  against  the  bro£|d  sur- 
face of  the  tail,  in  the  direction  P  R,  per- 
pendicularly to  that  surface,  will  cause  the  l  .  ■' 
muscular  action  to  give  the  whole  body 
an  impulse  in  that  direction ;  and  the 
centre  of  gravity,  C,  will  move  onwards  in  .    • 

the  direction  C  B,  parallel  to  P  R.     This  p    m   k 

impulse  is  not  destroyed  by  the  further  fiexion  of  the  tail  to* 
wards  the  left  side,  because  the  principal  force  exerted  by  the 
muscles  has  already  been  expended  in  the  motion  from  K  to 
M,  in  bringing  it  to  a  straight  hne  with  the  body  \  and  tV^<^ 
force  which  carriea  it  on  to  L  is  muc\i  ^^^«t,^\A  KXj^'et^'vs^^ 
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occasions  a  more  feeble  reaction.    When  the  tail  has  arriyed 
at  the  position  L,  indicated  by  the  dotted  outline,  a  similar 
action  of  the  muscles  on  the  right  side  will  create  a  resist- 
ance and  an  impulse  in  the  direction  of  K  L,  and  a  motion  of 
the  whole  body  in  the  same  direction,  C  A.     These  impulses 
beiuK  repeated  in  G[uick  succession,  the  fish  moves  forward  in 
the  diagonal  C  D,  intermediate  between  the  direction  of  the  . 
two  forces. 

Upon  the  same  principle  a  boat  is  impelled  by  paddling ; 
and  the  action  of  the  rudder  of  a  ship  in  turning  the  vessel 
will  be  readily  understood.  In  this  latter  case,  however,  there 
is  an  additional  mechanical  advantage  ;  since  the  point  round 
which  the  vessel  turns  is  beyond  the  middle  and  towards  the 
prow,  and  hence  the  force  applied  at  the  extremity  of  the  keel 
acts  as  by  an  arm  of  a  lever. 

Note  39,  p.  248.— Flight  of  Bibds. 

In  appreciating  the  mechanical  means  by  which  a  bird  is 
enabled  to  direct  its  course,  we  must  not  omit  to  take  into 
account  the  power  it  possesses  of  changing  the  position  of  ihe 
centre  of  gravitv  of  its  bodv,  so  that  the  reaction  of  the  air 
may  be  modified  with  regard  to  each  wing. 

Note  40,  p.  248. — Flight  op  Insects. 

The  command  possessed  by  insects,  in  directing  and  chang- 
ing their  course,  seems  more  perfect  even  than  that  of  birds. 
Many  of  them  travel  on  their  wings  to  immense  distances, 
and,  considering  their  comparative  size,  they  generally  move 
through  the  air  with  greater  velocity  than  that  of  birds. 
Bees  have  been  known  to  fl^  great  distances  from  their  hive, 
in  search  of  food ;  and  the  silk-worm  moth  has  travelled  more 
than  a  hundred  miles  in  a  very  short  space  of  time.  Many  of 
our  readers  have,  no  doubt,  noticed  with  surprise  the  appa- 
rent facility  with  which  gnats  have  accompanied  them, 
although  they  may  have  been  advancing  on  horseback  at  a 
full  gallop  ;  and  the  author,  during  the  last  summer,  has  been 
forcibly  struck  with  the  manner  in  which  flies  and  other 
insects  have  kept  up  with  a  railway  carriage,  alternately 
flying  in  and  out  of  the  vehicles,  as  though  they  had  been  at 
perfect  rest.  Some  species  possess  a  remarkable  power  of 
poising  themselves  in  the  air,  and  hovering  for  a  length  of 
time  over  the  same  spot,  without  falling  or  rising,  advancing 
or  retreating :  the  Dragon-fly  affords  a  striking  example  of 
this  fact. 
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Note  41,  p.  249. — Obliquht  or  the  Wisqb  of  Birds. 

In  consequence  of  the  nuumer  in  which  the  wings  are 
affixed  to  the  scapulae,  thej  give  a  stroke  to  the  air  in  a 
direction  both  downwards  and  backwards ;  so  that,  while  the 
former  supports  the  bird,  the  ktter  impels  it  forward.  It  is 
curious  to  notice  that  the  degree  of  this  obliquity  varies  in 
different  birds,  and  is  evident^  ad^^ited  to  their  haoits  :  thus, 
for  instance,  birds  of  prey  have  a  great  obHquity  of  wine, 
which  better  enables  them  to  pursue  their  victims  in  a  hon- 
zontal  course ;  while  those  birds  which  soar  to  a  considerable 
elevation,  in  a  nearly  vfflidcal  direction,  as  the  Ixirkj  have 
scarcely  any  obliquity  of  win^  but  strike  directly  downwards. 

Note  42,  p.  250. — A  Mechanical  Pboposition. 

This  fact  may  be  demonstrated  bv  converting  the  triangle 
into  a  parallelogram,  of  which  one  of  the  sides  of  the  triangle 
will  become  its  diagonal :  the  other  two  sides  will,  of  course, 
represent  two  forces  equivalent  to  such  diagonal,  which,  acting 
in  opposition  to  it,  must  produce  a  balance. 

Note  43,  p.  253. — ^Kite  Messengers. 

The  curious  experiments  of  Mr.  Faraday  upon  the  optical 
effects  produced  by  the  revolutions  of  different  wheels,  might 
be  exhibited  by  arrangements  adjusted  as  messengers. 

Note  44,  p.  257. — Blowing  Hot  and  Cold. 

It  may  be  presumed  that  most  persons  have  observed  that 
after  having  blown  out  a  taper,  it  may  be  readily  rekindled 
by  again  blowing  upon  the  yet  glowing  wick  ;*  but  we  sus- 
pect that  but  few  of  such  observers  are  prepared  to  give  a 
philosophical  explanation  of  it.  In  truth,  aU  the  phenomena 
connected  with  the  structure  and  burning  of  a  common 
candle  teem  with  so  much  scientific  interest,  that,  had  not 
this  volume  exceeded  the  limits  originally  assigned  to  it  the 
author  would  have  invited  the  reader's  attention  to  them  • 
but  at  present  we  can  only  deal  with  its  flame,  the  structure 
of  which  may  be  readily  seen  by  placing  behind  it  the  strong 

*  This  18  the  more  remarkable  in  the  small  green  wax  taper  in 
common  use.  When  the  flame  is  blown  out,  the  wick  will  continue 
red-hot  for  some  hours,  which  does  not  happen  with  the  white  or  red 
taper.  This  fact  has  been  supposed  to  depend  upon  the  metallic 
colouring  of  the  former  (an  oxide  of  copper)  yielding  a  portion  of  iu 
oxygen. 


504  PHILOSOPHY  IN   SPORT. 

light  of  an  Argand  lamp,  and  throwing  its  shadow  upon  the 
wall,  whence  we  shall  learn  that  it  is  an  elongated  bubble,  the 
exterior  of  which,  being  in  contact  with  the  air,  alone  bums, 
while  its  interior  is  mled  by  a  magasdne  of  combustible 
vapour.    As  soon  as  the  wick  is  ignited  it  melts  a  certain 
portion  of  the  wax  or  tallow,  and  forms  a  cup  or  crater,  from 
which  combustible  matter,  for  the  supply  of  the  flame,  is 
continually  drawn  up  by  the  capillary  action  of  the  wick.— 
When  a  candle  is  ^  Uown  oiity**  this  bubble  is  mechanically 
separated,  and  driven  off,  from  the  wick  ;  and  its  supply  of 
combustible  vapour  having  been  so  withdrawn,  it  is  neces- 
sarily extinguished.    By  blowing  upon  the  yet  glowing  wick, 
still  enveloped  in  an  inflammable  atmosphere^  we  sudd^y 
direct  upon  it  a  stream  of  fresh  air,  and,  oy  thus  raising  its 
temperature,  rekindle  the  hot  vapour  that  continues  to  flow 
from  it ;  so  that  it  maybe  said  we  ^blow  it  out**  mechanically, 
and  "  Now  it  in  "  chemically. 

This  explanation  is  in  some  respects  opposed  to  that  of  Sir 
H.  Davy,  who  says,  when  we  blow  out  a  candle,  the  extinction  is 
produced  by  the  cooling  power  of  the  current  of  air  projected 
into  the  flame.  The  answer  is,  that  a  blast  of  hot  air  will  puff 
it  out. 

Note  46,  p.  257.--W1NDS  AND  Storms. 

The  sea  and  land  breezes  which  occur  in  the  islands  of  the 
torrid  zone  very  strikingly  illustrate  the  position  laid  down 
in  the  text,  and  afford  a  good  explanation  of  the  manner  in 
which  winds  may  be  occasioned  by  a  change  of  tempera- 
ture in  the  air.  In  these,  during  the  hottest  part  of  the  day, 
the  wind  sets  in  from  all  quarters,  and  appears  to  be  blowing 
towards  the  centre  of  the  island,  while  in  the  night  it  changes 
its  direction,  and  blows  from  the  centre  of  the  land  towards 
the  sea ;  for,  since  the  sun's  rays  produce  much  more  heat  by 
their  reflection  from  land  than  they  do  jfrom  water,  that  por- 
tion of  the  air  which  is  over  the  land  will  soon  become  heated^ 
and  win  ascend  ;  a  rarefaction  and  diminution  of  the  quantitv 
of  air  over  the  central  part  of  the  land  will  be  thus  occasioned, 
which  must  be  supplied  from  the  sides ;  but,  as  the  land  cools 
again  during  the  night,  that  portion  of  air  which  had  been 
previously  heaped  up  will  begin  to  descend,  and  by  spreading 
and  equalizing  itself  will  produce  a  breeze  blowing  from  the 
centre. 

'J'he  trade-wind!',  so  called  from  the  advantage  which  their 
certainty  affords  to  trading  vessels,  are  another  example  of 
the  same  kind  ;  they  are  generally  stated  to  blow  from  east 
to  west  over  the  equator,  and  are  occasioned  by  the  rarefac- 
tion of  the  air  by  the  sun's  heat  and  the  motion  of  the  earth 
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from  west  to  east.  While  writing  the  present  note,  we  have 
seen  an  essay  upon  the  subject  by  Captain  Basil  Hall,  pub- 
lished in  an  appendix  to  Mr.  Daniell's  admirable  work  on 
Meteorology ;  the  peiiisal  of  this  paper  has  induced  us  to 
cancel  what  we  had  written  and  to  refer  the  reader  to  the 
essay  itself,  for  it  is  quite  impossible  to  do  justice  to  the 
▼lews  it  entertains,  in  the  limited  space  necessarily  prescribed 
to  us  in  this  note. 

On  the  coast  of  Guinea  the  wind  always  sets  in  upon  the 
land,  blowing  westerly  instead  of  easterly;  this  exception 
arises  from  the  deserts  of  Africa,  which  he  near  the  equator, 
and,  being  a  very  sandy  soil,  reflect  a  great  degree  of  heat  into 
the  air  above  them,  which  being  thus  rendered  lighter  than 
that  which  is  over  the  sea,  the  wind  continually  rushes  in 
upon  the  land  to  restore  the  equihbrium. 

Among  the  irregular  winds,  or  those  which  are  not  con- 
stant^ but  accidental,  may  be  noticed  the  whirlvnnd,  the  har^ 
matta/riy  and  the  sirocco.  The  first  of  these  is  occasioned  by 
the  meeting  of  two  or  more  currents  of  wind  jfrom  opposite 
directions,  and  which  can  only  be  occasioned  by  some  tempo- 
rary but  violent  disturbance  of  equilibrium.  The  fiarmattan 
is  met  with  on  the  western  coast  of  Africa,  and  is  generally 
attended  by  great  heat  and  fog ;  it  appears  to  be  occasioned 
by  a  conflict  between  the  heated  sands  of  Africa,  and  the 
regular  direction  of  the  trade-winds  over  that  continent,  and, 
by  disturbing  their  progress,  it  is  frequently  the  forerunner  of 
a  hurricane  in  the  West  Indies.  The  sirocco  occurs  in  Egypt, 
the  Mediterranean,  and  in  Greece,  and  is  chiefly  characterised 
by  its  unhealthy  qualities.  The  air,  by  passing  over  the  heated 
sands  of  E^pt,  becomes  so  dried  and  rarefied  as  to  be 
scarcely  fit  tor  respiration,  and,  being  thus  prepared,  it  ab- 
sorbs so  much  humidity  on  passing  the  Mediterranean  as  to 
form  a  suffocating  and  oppressive  kind  of  fog. 

Mr.  Daniell  observes,  that  the  currents  of  a  heated  room  in 
some  measure  exemplify  the  great  currents  of  the  atmosphere. 
If  the  door  be  opened,  the  flame  of  a  candle  held  to  the  upper 
part  will  show,  by  its  inchnation,  a  current  flowing  outwards ; 
but,  if  held  near  the  floor,  it  will  be  directed  inwards.  If  the 
door  be  closed  suddenly  from  without,  it  moves  with  the  in- 
coming current,  and  against  the  out-going,  and  a  condensation 
of  air  takes  place  in  the  room ;  which  is  proved  by  the  rattling 
of  the  windows,  and  the  bursting  open  of  any  door  in  the 
room,  if  slightlv  closed.  If  the  door  close  from  within,  it 
moves  against  the  in-coming  current,  and  with  the  out-goine, 
and  a  rarefaction  of  the  air  in  the  room  takes  place  ;  winch  ih 
evidenced  by  the  rattling  of  the  windows,  and  the  burating 
open  of  another  door  in  the  contrary  OAt^cWotv. 
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Meteurolog;  lias  been  long  coDaidered  the  least  perfeat 
branch,  of  uattiral  knowledge  ;  so  apparently  capricioua  aai 
irregular  are  its  pbenomena,  that  philoeophers  had  almoet 
abandoned  the  idea  of  bringing  them  under  the  operation  of  an; 
general  laws.  Brighter  hghta  are,  however,  now  dawning  upon 
iifl.  Dr.  Whewel^  in  his  Bridgewater  Treatise,  has  eiplained 
the  manner  in  which  the  rarious  currents  of  the  atmoaphere 
maintain  a  necesaar;  balance  in  the  distribution  of  beat  and 
moisture  around  the  globe,  and  haa  thus  reduced  to  order  and 
dasign  phenomena  which  have  hitherto  been  regarded  as  un- 
connected and  fortuitous.  Lieut.-Col.  Beid,  bj  bis  late  happy 
investigation  of  the  law  of  stonns,  wil],  no  doubt,  lead  iia  into 
a  novelpatli  of  the  most  important  discoveries.  He  hassati.>i- 
factorily  proved,  by  a  maas  of  evidence  derived  from  numerous 
log-books,  that  storms  obey  fixed  laws.  Hia  attention  was 
ardently  directed  to  the  subject  by  having  been  at  Barbado«a 
immediately  after  the  great  hurricane  of  1831,  which  in  the 
short  space  of  seven  hours  killed  upwards  of  1400  persons  on 
that  island  alone.  The  discoveries  of  Col.  Reid  may  be  thus 
briefly  stated  : — That  hurricanes  are  whirlwinds  of  great 
diameter,  always  revolving  according  to  an  invariable  law,  viz. 
from  right  to  left  (supposing  vourBeif  standing  in  the  centre), 
or  in  the  opposite  way  to  the  hands  of  a  vat«h,  in  the  northern 
hemisphere^  and  in  a  contrary  direction  in  BOuthem  latitudes  ; 
at  the  same  time  they  have  a  iirogreasive  motion  in  a  ourved 
line,  and  aa  they  advance  their  oiametera  appear  to  enlarge 
and  their  violence  to  diminish ;  it  haa  been  alao  found  that  m 
the  centre  of  the  vortex  there  is  s  luU  or  calm.  CoL  Beid 
observes  that  the  simplest  mode  of  illustrating  the  subject  is 
to  cut  out  concentric  circles,  so  as  to  represent  prc^ressive 
whirlwinds,  by  moving  which  over  any  tract  the  veering  of  the 
wind  will  be  easily  understood.  The  reader  may  form  a  more 
&miliar  idea  by  causing  the  wat«r  to  circulate  in  a  basin, 
which  will  represent  the  violent  circular  motion  of  the  storm- 
wind,  with  a  calm  in  the  centre  of  the  vortei.  Suppose  this 
to  be  also  moving  onward  at  a  rate  of  about  seven  miks  an 
hour,  and  he  will  have  a  correct  notion  of  the  subject.  Since 
the  storms  expand  in  size  and  diminish  in  force  as  they  pro- 
ceed towards  the  poles,  and  the  meridians  at  the  same  time 
approach  each  other,  gales  become  huddled  together ;  and 
hence,  apparently,  the  true  cause  of  the  veiy  complicated 
nature  of  the  winds  in  our  latitude.  Observations  would  also 
appear  to  render  it  probable  that  there  exists  an  accordance 
of  the  force  of  storms  with  the  law  of  magnetic  intensity  ;  for 
example,  it  is  at  its  minimum  at  St,  Helena,  where  storms 
never  occur ;  on  the  contrary,  the  lines  of  greatest  intensity 
seem  to  correspond  with  the  latitudes  of  typhoons  and  hurri- 
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canes.    To  what  important  discoveries  maj  not  the  pursuit 
of  this  inquiry  lead  us ! 

The  practical  importance  of  the  foregoins  &cts  must  be 
obvious  :  to  use  the  expression  of  Sir  John  Herschel,  **  they 
will  teach  seamen  how  to  steer  their  ships,  and  save  thou- 
sands of  lives.'*  They  will  thus  learn  on  which  side  to  lay-to 
a  ship  in  a  storm,  for,  by  watching  the  veering  of  the  wind, 
they  will  ascertain  the  oirection  in  which  it  is  &lling :  if  vio- 
lent and  the  changes  sudden,  the  ship  will  probably  be  near 
the  centre  of  the  vortex  ;  whereas,  if  the  wmd  blows  a  great 
length  of  time  from  the  same  point,  and  the  changes  are  gra- 
dual,  it  may  reasonably  be  supposed  the  ship  is  near  the  ex- 
tremity of  it.  The  barometer  also  becomes  a  very  important 
instrument  upon  these  occasions  ;  the  rapid  rotatory  motion 
of  a  column  of  the  atmosphere  necessarily  occasions  its  fedl, 
and  this  £eJ1  is  always  greatest  at  the  centre  of  the  storm. 
When  it  be^s  to  rise,  .the  centre  has  passed ;  and  when  the 
wind  has  sufficiently  abated  to  enable  a  ship  to  make  sail, 
she  may  then  bear  away  with  safety ;  but  near  the  middle  of 
the  hurricane,  before  the  barometer  begins  to  rise,  all  square 
sails  must  be  dangerous. 

Note  46,  p.  263.— Ancient  Archery. 

We  are  reminded,  upon  this  occasion,  of  part  of  a  stanza  in 
the  well-known  baUad  of  Chevy  Chace,  where  an  English  archer 
aimed  his  arrow  at  Sir  Hugh  Montgomery : — 

'*  The  grey  goose  ving  that  was  thereon. 
In  his  hearte's  hlood  was  wett.*' 

The  more  ancient  ballad,  however,  reads  svmne-feathers. 
In  the  "Geste  of  Robyn  Hode,"  among  Mr.  Garrick*s  old 
plays,  in  the  Museum,  the  arrows  of  the  outlaw  and  his  com- 
panions are  particularly  described: — 

**  With  them  they  had  an  hundred  bowes, 

The  strings  were  well  ydight; 
An  hundred  shefe  of  arrows  good, 

With  hedes  bamish'd  fiill  bryght ; 
And  every  arrowe  an  ell  longe. 

With  peacocke  well  ydight. 
And  rocked  they  were  with  white  silk ; 

It  was  a  semely  sight.'* 

And  Chaucer,  in  the  description  of  the  squyer^s  yeoman, 
says,— 

**  And  he  was  clad  in  cote  and  hode  of  ^^xoit  \ 
A  sbeafe  of  peacocke  arrows,  brf^l  «xA  %\i«ii^^ 
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Under  his  belt  he  bare  full  thritiely, 
Well  coude  he  dresse  his  tackle  yemanly : 
His  arrowes  drouped  not  with  fetheis  lowe. 
And  in  his  hand  he  bare  a  mighty  bo  we." 

FroL  to  Cant,  Tales. 

In  order  to  show  the  dandyism  displayed  by  the  archers  of 
former  times,  it  may  be  stated,  that,  in  the  wardrobe  accounta 
of  the  28  £dw.  I.  p.  3.59,  is  a  charge  for  vedigris  to  stain  tbe 
feathers  of  the  arrows  green.  A  wardrobe  account  of  the 
4  Edw.  II.  furnishes  an  entry  for  peacock  arrows,  **Pro 
duodecim  flecchiis  cum  pennis  ae  pavone,  emptis  pro  rege  de 
12  den." 

Note  47,  p.  284. — Bound  conveyed  by  Solid  Bodies. 

A  beautiful  experiment  was  lately  instituted  at  Paris,  to 
illustrate  this  fetct,  by  Biot.  At  tne  extremity  of  a  cylin- 
drical tube,  upwards  of  3000  feet  in  length,  a  ring  of  metal 
was  placed,  of  the  same  diameter  as  the  aperture  of  the  tube; 
and  m  the  centre  oi  this  ring,  in  the  mouth  of  the  tube,  was 
suspended  a  clock-bell  and  hammer.  The  hammer  was  made 
to  strike  the  ring  and  the  bell  at  the  same  instant,  so  that  the 
sound  of  the  ring  would  be  transmitted  to  the  remote  end  of 
the  tube  through  the  conducting  power  of  the  matter  of  the 
tube  itself ;  while  the  sound  of  the  bell  would  be  transmitted 
through  the  medium  of  the  air  included  within  the  tube. 
The  ear  being  then  placed  at  the  remote  end  of  the  tube,  the 
soimd  of  the  ring,  transmitted  by  the  metal  of  the  tube,  was 
first  distinctly  heard ;  and,  after  a  short  interval  had  elapsed, 
the  sound  of  the  bell,  transmitted  by  the  air  in  the  tube,  was 
heard.  The  result  of  several  experiments  was,  that  the  metal 
of  the  tube  conducted  the  sound  with  about  ten  and  a  half 
times  the  velocity  with  which  it  was  conducted  by  the  air  ; 
that  is,  at  the  rate  of  about  11,865  feet  per  second. 

Note  48,  p.  303. — ^Expressive  Music. 

The  biographer  of  Josquin  des  Prez,  the  celebrated  musi- 
cian, and  maeatro  di  capcUa  to  Louis  XII.  King  of  France,  re- 
lates an  anecdote  which  may  be  here  told  in  connexion  with 
the  present  subject.  When  Josquin  was  first  admitted  into  the 
service  of  the  French  monarch,  he  had  been  promised  a  bene- 
fice by  his  Majesty ;  but  this  prince,  contrary  to  his  usual 
habits,  for  he  was  in  general  both  just  and  liberal,  forgot  the 
promise  he  had  made ;  when  Josquin,  after  suffering  great 
inconvenience  from  the  shortness  of  his  Majesty's  memory, 
ventured  by  the  following  expedient  to  remind  him  pubUcly 
of  his  promise  without  giving  offence.  He  had  been  com- 
manded to  compose  a  motet  for  the  Chapel  Royal,  on  which 
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occasion  he  selected  part  of  the  llQth  Psalm,  "  Mpmor  mfo 
vcrbi  tui  servo  ttu)*^ — **  0  think  of  thy  servant  as  conccrninfi  thy 
tjDord^^ — ^which  he  set  in  so  supplicating  and  exquisite  a  manner, 
that  it  was  universally  admired,  particularly  bv  the  Kintf, 
who  was  not  only  touched  by  the  music,  but  felt  the  woruM 
so  effectuaUy,  that  he  soon  afterwards  granted  his  petition, 
by  conferring  on  him  the  promised  preferment.  For  which 
act  of  justice  and  munificence,  Josquin,  with  equal  felicity, 
composed  as  a  hymn  of  gratitude  another  part  of  the  same 
Psalm, — **  Bonitatem/ecisti  cum  servo  tiw,  I)<m^ine" — **()  J.ort/f 
them  hast  dealt  graciously  with  thy  servant^ 

Josquin,  among  musicians,  was  the  giant  of  his  timi;.  and 
seems  to  have  arrived  at  universal  monarchy  and  dominion 
over  the  affections  and  passions  of  the  musical  paH  of 
mankind  ;  indeed,  his  compositions  were  as  well  known  an<l 
as  much  practised  throughout  Europe  at  the  lieginning  of  i\w 
sixteenth  century,  as  those  of  Handel  were  in  Kurope  sixty 
years  ago. 

Note  49,  p.  309, — ^Imaginary  Fi.rms,  or  (y^HANCic  Kksicm- 

LLANCKH. 

The  following  case,  quoted  by  Sir  David  JirewsUjr,  in  his 
work  on  'Natural  Magic,'  from  the  life  of  Peter  lloanian,  a 
Swede,  who  was  executed  for  piracy  and  murder  at  Ijti'iiU  in 
1822,  will  afford  a  very  curious  example  of  the  infhjuncn  of 
the  imagination  in  creating  distinct  forms  out  of  an  irregularly 
shaded  surface.  ^  One  remarkaV>le  thing  was,  one  day  as  wu 
mended  a  sail,  it  being  a  very  thin  one,  after  laying  it  upon 
deck  in  folds, I  took  the  tar-brush  and  tarred  it  over  in  tlie  plac4:N 
which  I  thought  needed  to  be  strengthened,  Hut  w}u;n  we 
hoisted  it  up,  I  was  astonished  to  see  that  the  tar  I  ha<i  put  tipr^n 
it  represent^  a  gallows  and  a  mati  under  it  without  a  hcail. 
The  head  was  Iving  beside  him.  He  was  comphit*?,  i»rxly,  thi;(h«, 
legs,  arms,  and  in  evei^-  shape  like  a  man.  Now,  I  olU^jtinjes 
made  remarks  upon  it,  and  refieated  them  to  the  others.  I 
always  said  to  them  aD,  *You  may  defiend  u\hju  it  that 
something  will  happen.'  I  afterwards  took  down  the  sail  on 
a  calm  day,  and  sewed  a  piece  of  canvass  over  the  figure  Uj 
cover  it,  for  I  could  not  bear  to  have  it  always  liefore  my 
eyes."  Thus  may  be  explainer!  how  Tlieodonc  saw  in  thi; 
head  of  a  fish  which  was  served  up  U)  him  that  of  Hymachus, 
whom  he  had  unjustly  executed. 

The  curious  effect  of  clisiuce  resemblance  was  particularly 
remarked  by  Leonardo  da  Vinci  in  the  moss  and  stains  on  olil 
stones,  so  that  persons  wholly  unaciiuaint4;d  with  drawing' 
have  been  thus  enabled  by  such  imaginary  gui'les  to  sketch  a 
number  of  clever  f)gares  ujion  a  wall  so  >.la.u\fc<i.    \1  v».  V^vi  v.\ 
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Protogeneo,  a  painter  of  Rhodes,  that,  haTing  been  «ng*gad  to 
r«pfeaent  a  dog  panting  and  witli  firoth  in  hia  mouth,  aftn 
manj  uDauooeaaftil  atteinpU,  in  a  fit  of  deapair,  he  threw  bn  ««i 
spouge  at  it,  and  thns  produoed  an  i^pearaDoo  which,  with  t 
InUe  aaaiatanee  ftom  hu  hnub,  Moonpliahed  the  deo^.  In 
OUT  own  timeo,  thia  fiuiulty  of  Uis  imaginaUon  haa  not  unfre- 
quentl^  boen  anliated  into  the  servios-  of  the  fortune-teller 
for  purpoaea  of  trand  and  impcutaoo.  The  followu^  etor;  ia 
nialed  on  oradiUe  teKdmon;^.  "  A  Britiab  offioer,  in  expecta- 
tion of  promotirai,and  of  beingonited  to  a  ladjin  msiruge, 
sousht  a  gips}r  fi>rtune-tellar.  Thft»0K>erM8,  no  doubt, '  ' 
made  haradf  well  aoquunted  with  tiieBe  mTotunstBnoea. 


yy  fi>rtune-teller.  ThftaotoerMa,  no  doubt,  iud 
'  well  aoquunted  with  tiieBe  mToumstBnoea.  Od 
iterin{[  the  rocon,  she  ordered  a  lai^  glua  of  spiing-wster, 
u.to  whioh  she  pouied  the  white  of  a  newlr-laid  egg^  Aftsr 
shaking  the  mixture  for  aome  time,  aha  so  nr  suooi^ed  IS  to 
induoe  the  oreduloos  obaerrer  to  dedare  that  he  saw  moat 
distinotlf  the  imaf^  of  the  ship  in  whieh  ha  was  to  hoist  ha 
fla^  the  ohuToh  in  which  he  was  to  be  married,  and  hia  laide 
going  with  him  into  the  ohoroh," — (The  (h^nef  Advooab,  bj 
J.  Cntbb.)  In  certain  oaaea  Uke  ohanoe  leeembtanoe  is  u 
striking  as  to  require  littde  or  no  aid  fhHU  the  imaginBtioiL  td 
complete  the  fi^re.  A  young  Mend  of  the  author,  who  latah 
made  a  pedeetrian  tour  tnrough  Wales,  has  fumiahed  him  witn 
the  accompanying  &ithful  portrait  of  a  rock;  proniiiieDce, 
which  may  be  seen  at  the  foot  of  Snowdon,  on  the  road  from 
Beddgelert  to  Caemarcon. 


• ■ "  Marble  bo  ippeaps, 

Bough-tiewa  lo  fbnn  a  statue,  ere  the  huid 
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Hence  may  have  originated  Bock  Idols.  Cornwall  abounds 
with  such  objects,  to  which  many  legendary  tales  are  attached, 
amd,  with  a  dim  mist  and  faint  moonlight^  the  imagination 
will  not  require  the  aid  of  glamour,  nor  the  spells  of  the  Lap- 
Land  Witch^  to  convert  the  looming  masses  on  the  wild  moors 
into  shapes  of  mysterious  bearing ; 

'*  While  the  mists' 
Flying,  and  rainy  vapours,  call  out  shapes 
And  phantoms  from  the  craigs.*' 

Excitrsion. 

So,  again,  the  grotesque  forms,  to  be  seen  on  the  gnarled 
boughs  of  the  forest^  may  have  readily  suggested  the  idea 
of  Sylvan  Genii  and  Wood  Demons.  The  figured  marks 
visible  on  sections  of  the  pebble  evidently  gave  rise  to  the 
cameo. 

The  floral  kingdom  will  also  supply  many  very  remarkable 
instances  of  what  may  be  said  to  be  ^  chance  resemblances," 
although  we  are  far  from  being  prepared  to  say  that  they  are  not 
designs  premeditMed  by  Nature  for  some  wise  purpose.  We 
more  particularly  refer  to  the  "  Orchideae*^  the  animal  shape 
of  whose  blossoms  is  singularly  striking :  thus  we  have  flies, 
bees,  spiders,  butterflies,  &c.,  so  naturally  represented  as  to 
require  no  aid  of  the  imagination  to  reaUse  their  forms.  At 
Leigh  Park,  the  seat  of  Sir  George  Staunton,  we  have  lately  seen, 
m  the  splendid  conservatories  of  that  accomphshed  baronet, 
the  Mexican  Ferisieria,  in  whose  corolla  appears  a  dove,  with 
its  wings  and  beak  assuming  a  reality  that  is  perfectly 
astonishing. 

Note  60,  p.  310. — Fairy  Rings. 

Dr.  Wollaston,  in  a  paper  pubUshed  in  the  *  Philosophical 
Transactions'  (1807,  p.  133), relates  some  interesting  observa- 
tions he  made  on  the  progressive  changes  of  these  rings,  and 
which  satisfactorily  explain  their  origin.  He  observed  that 
3ome  species  of  fungi  were  always  to  be  found  at  the  exterior 
margin  of  the  dark  ring  of  grass  if  examined  at  the  proper 
season.  The  position  of  the  fungi  led  him  to  believe  that  pro- 
^essive  increase  from  a  central  point  was  the  probable  mode 
Df  formation  of  the  ring ;  and  he  thought  it  hkely  that  the 
soil  which  had  once  contributed  to  the  support  of  fungi  might 
be  so  exhausted  as  to  be  rendered  incapable  of  producing  a 
second  crop.  The  defect  of  nutriment  on  one  side  would 
3ccasion  the  new  roots  to  extend  themselves  solely  in  the 
opposite  direction,  and  would  cause  the  circle  of  fungi  couti- 
aually  to  proceed,  by  annual  enlargement,  frocn  tha  cawi^o. 
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outwards.    The  luiiirianca  of  the  grSHs  follows  as  a  natural 
ooimequeDoe,  as  the  soil  of  an  interior  circle  is  enriched  by 
the  decayed  roots  of  fungi  of  the  preoediug  year's  growth. 
During  the  growth  of  fungi,  they  so  entirely  absorb  all  ™tri- 
inent  from  the  aoil  beneath,  th&t  the  herbage  is  often  for  b 
while  dJeatroyed,  and  a  ring  apiwars  bnre  of  grass,  surroundlDg 
the  dark  ring  ;  but,  after  the  fungi  have  ceaaed  to  appear,  thr 
Hoil  where  they  had  grown  becomeH  darker,  and  the  grafis  awn 
Tegetatea  again  with  peculiar  vigour.  Dr,  Wollaston  had  manj    I 
opportunities  of  reninrking  that,  when  two  circles  interfera 
with  each  other's  progress,  they  do  not  erosH  each  other,  but  I 
are  invariably  ohUterated  between  the  points  of  contact  The  , 
exhaustion  occasioned  by  each  obstructs  the  progress  of  the  ' 
other,  and  both  are  utarved ;  a  circumstance  which  affords  a 
strong  confirmation  of  the  above  theory.  ' 

Note  .51,  p.  315.— RisosANCK. 

In  order  to  comprehend  the  nature  of  TeEtprocated  vibraiioa, 
or  msunance,  let  the  reader  keep  in  his  remembrance  the  ana- 
logy between  musical  vibration  and  the  oscillation  of  the  pen- 
dulum, as  explained  at  page  289.  If  he  well  underetands  the 
pheenomenn  of  the  latter,  he  will  readily  comprehend  those  if 
the  former.  Galileo  observed  that  a  heavy  pendulum  might 
be  put  in  motion  by  the  least  breath  of  the  mouth,  jiroviilnl 
the  bbist  were  often  repeated,  and  made  tv  keep  time  exactly  willi 
the  vibratumi  of  the  pendulwm:  ^m  the  same  sympathetic 
communication  of  vibrations  will  two  peudulum  clocks  fixed 
to  the  same  wall,  or  two  watches  lying  upon  the  same  table, 
take  the  same  rate  of  going,  though  they  would  not  agree  with 
one  another  if  placed  in  sepamte  apartments.  Mr.  Sllicot 
indeed  observed  that  the  peudulum  of  one  clock  was  even  able 
to  stop  that  of  the  other ;  and  that  the  stopped  pendulum, 
after  a  certain  time,  would  resume  its  vibrations,  and  in  its 
turn  stop  the  vibrations  of  the  other.  We  have  here  a  correct 
explanation  of  the  phsenomena  of  Resonance ;  for  the  undula- 
tions excited  by  a  vibratory  body  are  themselves  capable  of 
putting  in  motion  all  bodies  whose  pulses  are  coincident  with 
their  own,  and  consequently  with  those  of  the  primitive 
sounding  body ;  hence  the  vibrations  of  a  string,  when  another, 
tuned  in  unison  with  it,  is  made  to  vibrate. 

Upon  thisfact  is  founded  a  very  affecting  story  by  Kotzebue. 
The  lover  of  a  young  lady  died.  His  harp,  on  which  he  had 
been  accustomed  to  accompany  her,  hung  neglected  in  her 
chamber.  After  a  long  period  of  grief  she  again  touched  the 
chords  of  her  inatTWitiBiit  ■,  "lAieXovBT's  Vwr^,'iMiie4  iu.  aocord- 
ance,  responded,  -wbic^  vtn-gtBeeKA.  Vet  ^ipfAi  Wt;  wc^Ta'o.'ut™ 
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belief  that  his  spirit  swept  the  strings  in  sympathy.  A  scien- 
tific friend,  however,  more  philosophically  than  wisely,  ex- 
•plained  to  her  the  principle  of  phonic  harmonies :  from  that 
hour  the  dear  illusion  vanished — her  harp  was  heard  no  more 
— she  drooped  and  died.  Well  might  she  have  exclaimed 
with  Horace,  "PoZ  me  occidistis^^ — the  classical  reader  will 
complete  the  quotation.* 

Upon  the  same  principle  does  the  resonance,  or  recipro- 
cated vibrations,  of  columns  of  air  depend.  We  are  much 
indebted  to  Mr.  Wheatstone  for  our  knowledge  of  this  branch 
of  acoustics :  he  has  shown  that,  if  a  tuning-fork  or  a  bell  be 
sounded  before  a  tube  enclosing  a  column  of  air  of  the  neces- 
sary length,  the  original  sound  will  be  augmented  by  the  rich 
resonance  of  that  air ;  and  that  the  sounds  of  tuning-forks,  if 
held  before  the  cavity  of  the  mouth,  may  be  reciprocated 
most  intensely  by  adjusting  the  alterable  volume  of  air  con- 
tained within  it  to  the  pitch  of  the  instrument ;  by  placing, 
for  instance,  the  tongue,  &c.,  in  the  position  for  the  nasal  con- 
tinuous soimd  of  ng  (in  song),  and  then  altering  the  aperture 
of  the  lips  until  the  loudest  sound  was  obtained,  he  readily 
accomplished  his  object. 

If  two  vibrating  tuning-forks,  differing  in  pitch,  be  held 
over  a  closed  tube,  furnished  with  a  moveable  piston,  either 
sound  may  be  made  to  predominate,  by  so  altering  the  piston 
as  to  obtain  the  exact  cohimn  of  air  which  will  reciprocate  the 
required  sound.  The  same  result  may  be  obtained  by  select- 
ing two  bottles  (which  may  be  tuned  with  water),  each  cor- 
responding to  the  sound  of  a  different  tuning-fork ;  on  bringing 
both  tuning-forks  to  the  mouth  of  each  bottle  alternately, 
that  sound  only  will  be  heard,  in  each  case,  which  is  reci- 
procated by  the  unisonant  bottle^;  or,  in  other  words,  by  that 
bottle  which  contains  a  colunm  of  air  susceptible  of  vibrating 
in  unison  with  the  fork. 

Among  the  Javanese  instruments  brought  to  England  by 
the  late  Sir  Stamford  Raffles,  there  is  one  called  the  gender,  in 
which  the  resonances  of  columns  of  air  are  employed  to  aug- 
ment, we  might  almost  say  to  render  audible,  the  sounds  of 
vibrating  metaUic  plates.  Under  each  of  these  plates  is  placed 
an  upri^t  bamboo,  containing  a  column  of  air  of  the  proper 
lengm  to  reciprocate  the  lowest  sound  of  such  plate.  If  the 
aperture  of  the  bamboo  be  covered  with  pasteboard,  and 
its  corresponding  plate  be  struck,  a  number  of  acute  sounds 


*'  Ah !  cruel  friends,  she  cried, 


Is  this  to  save  me  'i  Better  far  have  died, 
Than  thus  be  robVd  of  pleasure  so  refin*d, 
The  dear  delusion  of  a  T«nl\^^  Tn\\v\?* 

Hor.  JEfpist.   li.  \\.,'5>^\%V.^. 
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only  (depending  on  tlie  more  numerous  BubdivUioa*  of  tho 
plate)  will  be  beard ;  but,  on  removing  tbe  pasteboard,  an 
adfitioua!  deep  rich  tone  is  produced  by  the  reaonanoo  of  the- 
oolumn  of  air  witbin  the  tube." 

It  m  only  by  a.  knowledge  of  this  principle  that  the  thoorj 
■of  the  OuiiobaJrde,  or  Jew's-harp,  can  be  well  understood. 

A  atriliing  instance  of  the  power  of  Tetotiance  has  been 
recorded  of  a  person  who,  by  a  clear  and  powerful  voice,  wia 
enabled  to  break  several  tumbler^gloaaes  in  successiou,  b; 
aingiag  the  fundaonental  note  proper  to  each  close  to  them. 

Note  52,  p.  315.— The  Jbw'b-Habp. 

The  Memoirs  of  Ma^lame  de  Genhs  first  made  known  ihe 
ostoniabing  powers  of  a  poor  German  aoldier  on  the  Jewe- 
harp.  This  musician  was  in  the  service  of  Frederick  tbe 
Oreat,  and,  finding  hiniaelf  one  night  on  dutv  under  the  win- 
dows of  the  king,  played  the  Jew'a-harp  witn  so  much  slull, 
that  Frederick,  who  was  a  great  iuuateur  of  music,  thought  he 
heard  a  distinct  orchestra.  Surprised  on  learning  that  such 
an  effect  could  be  produced  hy  a  single  man  with  two  Jew's- 
harps,  be  ordered  him  into  bis  presence  ;  the  soldier  refuei>d. 
aUeging  that  he  could  only  be  ceheved  by  his  colonel ;  and 
tha^  if  ho  obeyed,  the  king  would  punish  him  the  next  day  for 
having  failed  to  do  bis  duty.  Being  presented  the  following 
worning  to  Frederick,  he  was  heard  with  admiration,  ami 
received  his  liiscbarge  and  fifty  dollars.  This  artist,  whose 
name  Madame  de  O^lis  does  not  m^ition,  was  called  Koch ; 
he  had  not  any  knowledge  of  music,  but  owed  his  success 
ei^rel^  to  a  natural  taste.  He  made  his  fortune  by 
travelbng  about,  and  performing  in  pubho  and  private ; 
and  retired  at  Vienna,,  at  the  advanced  age  of  more  than 
eighty  years.  He  used  two  Jew's-harps  at  once,  in  tbe  same 
manner  as  the  peasants  of  the  Tyrol ;  and  produced,  without 
tloubt,  the  harmony  of  two  notes  struck  at  the  same  moment, 
which  was  considered  by  the  musically-usurious  aa  somewhat 
extraordinary,  when  the  limited  powers  of  the  instrument 
were  remembered.  It  was  Koch's  custom  to  require  that  all 
the  lights  should  be  extinguished,  in  order  ttiat  the  illusion 
produced  by  his  playing  might  be  increased. 

It  was  reserved,  however,  for  Mr.  Eulenstein  to  acquire  a 

'  The  nir-bliulder  of  &9haa,  in  oddilion  to  other  uses  (p.  198),  serves 
the  purpose  of  increaaii^  by  retonance  the  intenuty  of  the  sonorous 
undulations  comiaun\cn.ieii  fiom  ttie  water  to  the  fish ;  and  in  many 
species  the  hladdet  bus  an 'uanu^iv^e  wnoutJi'm.VL'On.'iUtaiiyiinth  of 
the  ear ;  and  in  other  onea  V^e  totaiciiwi  \jJt.«  -^Mm  ■Cmim^  a^ 
vertebras. 
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XQUsical  reputation  from  the  Jew's-Iiarp.  After  ten  years  of 
close  app&cation  and  study,  this  young  artist  attained  a 
pei^eot  mastery  over  this  untractable  instrument.  In  giving 
some  account  of  the  Jew's-harp,  considered  as  a  medium  for 
musiccd  sounds,  we  shaU  only  present  the  result  of  his  disco- 
veries, lliis  tittle  instrument^  taken  singly,  gives  whatever 
grave  sound  you  may  wish  to  produce,  as  a  third,  9l  fifth,  or  an 
octave.  If  the  grave  tonic  is  not  heard  in  the  bass  Jew*s-harp, 
it  must  be  attributed  not  to  the  defectiveness  of  the  instru- 
ment, but  to  the  player.  In  examining  this  result,  you  cannot 
help  remarking  the  order  and  unity  established  by  nature  in 
hanuonical  bodies,  which  places  music  in  the  rank  of  exact 
sciences.  The  Jew's-harp  has  three  different  tones ;  the  baes 
tones  of  the  first  octave  bear  some  resemblance  to  those  of 
the  flute  and  darionet ;  those  of  the  middle  and  high  to  the 
vox  humana  of  8<Mne  organs ;  lastly,  the  hannoni<^  sounds 
are  exactly  Hke  those  of  the  harmonica.  It  is  conceived  that 
this  diversity  of  tones  affords  already  a  great  variety  in 
the  execution,  whidi  is  always  looked  upon  as  being  feeble 
and  triflings  cm  account  of  the  smaDness  of  the  instrument. 
It  was  not  thought  possible  to  derive  much  {Measure  from  any 
attempt  whidi  ooukl  be  made  to  conquer  the  difficolties  of  so 
Hmited  an  insi^ument ;  because,  in  the  extent  of  these  octaves, 
there  were  a  number  of  spaces  which  could  not  be  fifled  up 
by  the  talent  of  the  player ;  besides,  the  most  simple  modukr- 
tion  became  impossible.  3Ir.  Eul^istein  has  remedied  that 
inconvenience  bv  joining  sixteen  Jew's-harps,  which  he  tunes 
by  pladng  smaller  or  greater  quantities  ofs^Dg-wax  at  the 
extremity  of  the  tongue.  Each  harp  then  sounds  one  of  the 
notes  of  the  gamut,  oiatonic  or  diromatic,  and  the  performer 
can  fin  all  ihe  int^ak,  and  pass  all  the  tones,  by  changing 
tiie  harp.  That  these  mutations  may  not  interrupt  the  mea- 
sure, one  harp  must  always  be  kept  in  advance,  m  the  same 
manner  as  a  good  reader  adFances  the  eye.  not  upon  the  word 
which  he  pronoonces,  but  upon  that  which  fellows, 

Ji[ot£.23,p.3d4/— Yebbal  Telegbakh, 

This  prcjeet  has  been  revived ;  in  a  number  of  the  ^Bevue 
Encyclop^dique'  there  is  a  proposal  to  commanicate  veibal 
intelligenee,  in  a  few  moments,  U)  vast  distances ;  and  this  not 
by  symbols,  as  in  the  Telegn^^h,  but  in  distinct  articulate 
sounds  uttered  by  the  human  vr/ice.  The  plan  is  naid  to  have 
originated  with  an  Englishman,  Mr.  Dick,  acc^^rding  to  whose 
experiments  the  human  voice  may  be  made  jnt<;lljgible  at  the 
distance  of  twenty-five  or  thirty  miles,  li  hm  Wm  ti*jitn^  yr 
NoArrfy,  ihtft  the  eehhnUstl  BkA  Wd  ««(eet\AA\\teA\  V\v*x.  wvosA 

'I  V-  •i 
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travelB  more  than  ten  times  quicker  when  transmitted  by  solid 
bodies,  or  through  tubes,  than  when  it  passes  through  the 
open  air ;  at  thedistanoe  of  more  than  half  a  mile  the  low 
voice  of  a  man  was  distinctly  heard.  Father  Eirchw  relates 
in  some  of  his  works,  that  the  labourers  employed  in  the  sab- 
terranean  aoueducts  of  Home  heard  each  other  at  the  distance 
of  several  mues.  The  invention  of  the  Electrical  Tel^praph  lias, 
however,  consigned  all  such  schemes  to  Lethe. 

Note  54,  p.  334.— Elecibical  Texaqraph. 

**  Thooght-eiecating  fires." — Lear. 

The  following  note  is  reprinted,  as  fur  as  it  is  marked  with 
inverted  commas,  just  as  it  appeared  in  the  earlier  editicnisof 
this  work,  long  before  the  subject  had  attracted  any  notice, 
or,  indeed,  before  any  raihroad  had  been  constructed.  It  is 
curious  to  feel  how  wonderfully  the  antidpation  there  ex- 
pressed has  been  realised. 

^  It  has  often  occurred  to  the  author  of  these  pages,  duru^ 
his  reveries,  that  the  means  of  conveying  intelligence  with 
immense  rapidity  may  be  hereafter  invented  by  theElectrician. 
Should  a  system  of  railways  be  established  throughout  the 
country,  it  might  lead  to  some  expedient  by  which  such  a 
desideratum  could  be  accomplished  through  the  medium  of 
electrical  discharges.  Upon  this  subject  we  have  accidentally 
fallen  upon  a  curious  notice  in  Arthur  Young's  Travels  in 
France  (vol.  i.  p.  65): — *M.  Lomond  has  made  a  very  cu- 
rious discovery  in  electricity;  jou  write  two  or  three  words 
on  a  paper,  he  takes  it  with  him  into  his  room,  and  there 
turns  a  machine  enclosed  in  a  cylindrical  case,  at  the  top  of 
which  is  an  electrometer  of  pith-balls  ;  by  means  of  a  wire  a 
connexion  is  made  with  a  similar  cylinder  and  electrometer 
in  a  distant  apartment,  and  his  wife,  by  remarking  the  corre- 
sponding motions  of  the  balls,  writes  down  the  words  they  in- 
dicate ;  nrom  which  it  appears  that  he  has  formed  an  Alphahd 
of  Motion:  As  the  length  of  the  conducting  wire  makes  no 
difference  in  the  effect,  a  coirespondence  might  be  carried  on 
at  any  distance,  as,  for  example,  within  or  without  a  besiesed 
town  ;  or  for  purposes  much  more  interesting  and  useml 
Whatever  the  uses  may  be,  the  invention  is  beautiful.' " 

But  what  shall  we  say  of  the  instrument  described  by 
FamianiLS  Strada,  the  elegant  Jesuit,  in  his  rhetorical  prolu- 
sions ;  which  instrument  resembles,  in  every  respect,  with  the 
exception  of  the  conducting  wires,  the  Electrical  Telegraph  of 
Mr.  Wheatatone  \  TVlq  xi!e^:^»!e»k.^  c^t  wiiea^  as  a  material  me- 
dium of  coinxn\im!(^t\oTi^^«&^^\^\^<&T^N£^ 
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belief  that  the  magnets  would  sympathise  with  each  other, 
whatever  might  be  the  intervening  distance.  The  following 
are  the  observations  of  Sir  T.  Browne,  in  his  '  Vulgar  Errors,' 
on  this  very  curious  subject : — "  The  conceit  is  excellent,  and, 
if  the  effect  would  follow,  somewhat  divine,  whereby  we  might 
commimicate  hke  spirits,  and  confer  with  Menippus  in  the 
moon.  And  this  is  pretended  from  the  sympathy  of  two 
needles  touched  with  the  same  loadstone,  and  placed  in  the 
centre  of  two  circles,  or  rings,  with  letters  described  round 
about  them  ;  one  friend  keeping  one,  and  another  friend  the 
other,  and  agreeing  upon  an  hour  wherein  they  will  commu- 
nicate ;  for  then,  saith  tradition,  at  what  distance  of  place 
soever,  when  one  needle  shall  be  removed  unto  any  letter,  the 
other,  by  a  wonderful  sympathy,  will  move  unto  the  same. 
But,  herein,  I  confess  my  experience  can  find  no  truth ;  for 
having  expressly  framed  two  circles  of  wood,  and  according  to 
the  number  of  tne  Latin  letters  divided  each  into  twenty-three 
parts,  placing  therein  two  needles  composed  of  the  same  steel, 
touched  with  the  same  loadstone,  and  at  the  same  point, — of 
these  two  needles,  whenever  I  removed  the  one,  although  but 
at  the  distance  of  half  a  span,  the  other  would  stand  hke 
Hercules'  pillars."  Having  thus  demonstrated,  experimentally, 
the  fidlacy  and  utter  failure  of  the  scheme,  he  concludes  with 
a  very  candid  and  rational  apology : — "Now  this  magical  con- 
ceit, how  strange  soever,  might  have  some  original  in  reason  ; 
for  men,  observing  no  sohd  whatever  did  interrupt  the  action 
of  the  magnet,  might  be  induced  to  beUeve  no  distance  would 
tenninate  the  same." 

The  Electrical  Telegraph,  as  at  present  worked,  is  unques- 
tionably the  greatest  wonder  the  world  ever  witnessed,  and 
the  highest  triumph  ever  achieved  by  science ;  nor  has  even 
&miliarity,  that  most  potent  of  all  disenchanters,  as  yet  dis- 
solved the  spell  that  rivets  our  imagination,  and  perpetuates 
our  astonishment ;  its  miraculous  agency,  indeed,  daily  becomes 
an  object  of  increasing  wonder,  as  our  Ariel  extends  the  magic 
girdle,  which  is  ultimately  destined  to  encircle  the  wide  world, 
and  at  once  to  annihilate  time  and  space.    Even  during  the 
progress  of  the  present  Httle  book  through  the  press,  wires, 
for  the  first  time,  have  been  carried  along  the  bed  of  the  sea, 
and,  unlike  the  wand  and  book  of  Prospero,  have  lost  no  power 
by  their  immersion.    In  the  flush  of  our  success,  and  in  the 
pride  of  our  conquest,  let  us  not  forget  the  master-spirits  to 
'whom  our  obligations  are  justly  due.    Let  us  bow  humbly  at 
the  shrine  of  Oersted  of  Copenhagen,  the  immortal  discoverer 
of  electro-magnetism  ;  let  us  do  all  honour  to  Faraday  for  his 
consummation  of  that  discovery,  by  having  been  the  first  to 
drawj  electric  sparks  from  the  magnet  *,  ocA  \<&\.  ^3a»  ^^  ^^i^ 
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acknowledge  the  Bervioes  of  Wheatstoney  in  seizing  and  taking 
oautive  this  subtle  power,  so  as  to  render  it  subservient  to  the 
wm  of  man,  by  the  oonstruction  of  the  Slaotrio  Telegraph. 
All  honour  to  this  great  triumyirate ! 

Note  64h,  p.  409.-^abbdbb  PiasoNS. 

The  carrier  is  a  variety  of  the  oommon  domestio  pigeon, 
and  which,  from  the  superior  attachment  that  it  shows  to  its 
native  place,  is  em^oyed  in  many  countries  as  the  most  expe- 
ditious courier.  The  letters  are  tied  imder  its  wing^  it  is  let 
loose^  and  in  a  verv  short  space  returns  to  the  home  it  was 
brought  Ifrom,  with  its  advices.  This  practice  was  much  in 
vogue  in  the  East ;  and  ai  Scanderoon,  till  of  late  years,  it  was 
used,  on  the  arrival  of  a  ship,  to  give  the  merbhants  at  Aleppo 
a  more  expeditious  notice  than  could  be  done  by  any  other 
means.  In  our  own  country,  these  atrial  messengers  have 
been  em^oyed  for  i^  very  singular  purpose  having  be^  let 
loose  at  llybum  at  the  moment  the  mtai  cart  was  drawn 
away,  to  notify  to  distant  friends  the  departure  of  the  un- 
happy criminal. 

In  the  East^  the  use  of  these  birds  seems  to  have  been 
greatly  improved,  by  having,  if  we  may  use  the  expression, 
relays  of  them  ready  to  spread  intelligence  to  aU  parts  of  the 
country ;  thus  it  is  stated  by  Ariosto  (Canto  16),  that  the 
governor  of  Damiata  circulated  the  news  of  the  death  of 
Orrilo.  ''As  soon  as  the  commandant  of  Damiata  heard  that 
Orrilo  was  dead,  he  let  loose  a  pigeon,  under  whose  wing  he 
had  tied  a  letter;  This  fled  to  Cairo,  from  whence  a  second 
was  despatched  to  another  place,  as  is  usual ;  so  that,  in  a 
very  few  hours,  all  Ejgypt  was  acquainted  with  the  death  of 
Orrilo." 

But  the  simple  use  of  them  was  known  in  very  early  times. 
Anacreon  tells  us  (Ode  ix.)  that  he  conveyed  his  billet-doux  to 
Bathyllus  by  a  dove, 

Taurosthenes  also,  by  means  of  a  pigeon  he  had  decked  with 
purple,  sent  advice  to  his  father,  who  lived  in  the  isle  of  ^gina, 
of  his  victory  in  the  Olympic  games,  on  the  very  day  he  had 
obtained  it.*  And,  at  the  siege  of  Modena,  HiAius  without, 
and  Brutus  within  the  walls,  kept,  by  the  help  of  pigeons,  a 
constant  correspondence ;  baffling  every  stratagem  of  the 
besieger,  Antony,  to  intercept  their  couriers.     During  the 

*  uSlian.  Var.  Hist,  lib.  ix.  c.  2.  Pliny,  lib.  x.  c.  24^  says  that  swal- 
lows have  been  made  use  of  for  the  same  purpose.  Their  rate  of  flig"' 
has  been  estimated  al  a.  m\\e  \iv  «*  tjvVkwI^  for  tea  hours,  or  600  miles 
per  day. 
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siege  of  Haarlem,  when  that  city  was  reduced  to  the  last  ex- 
treroity,  and  on  the  point  of  opening  its  gates,  a  design  was 
formed  to  relieve  it,  and  the  intelligence  was  conveyed  to  the 
citizens  by  a  letter  which  was  tied  \mder  the  wing  of  a  pigeon. 
In  the  times  of  the  crusades  there  are  many  more  instances 
of  these  birds  of  peace  being  employed  in  the  service  of  war : 
JoinvUle  relates  one  during  the  crusade  of  Saint  LouiSy  and 
Tasso  another  during  the  siege  of  Jerusalem. 

The  Dutch  variety  is  the  most  valuable,  a  pair  of  the  best 
kind  being  worth  from  five  to  eight  pounds,  fi;  is  hghter  than 
the  English  pigeon,  and  flies  nearly  as  fast  again.  It  proceeds 
at  the  rate  of  60  miles  an  hour,  and  has  been  known  to  com- 
plete a  journey  of  800  miles ;  but  this,  it  is  presumed,  is  not 
continuous,  but  assisted  by  occasional  rest.  The  bird  learns 
but  one  lesson  ;  it  may  carry  from  Antwerp  to  London  or  to 
any  other  place,  but  it  will  only  pass  between  two  such  places. 
It  evidently  travels  by  sight;  when  tossed,  it  circles,  then 
rises  in  a  spiral,  observes  its  route,  and  darts  oiF.  It  wiU  not 
fly  at  night ;  and,  should  the  day  be  foggy,  it  is  delayed,  and 
sometimes  lost. 

Note  55,  p.  412. — Origin  of  Popular  Ceremoihes. 

The  soothsayers  attributed  many  mystic  properties  to  the 
coral ;  and  it  was  behoved  to  be  capable  of  giving  protection 
against  the  influence  of  Evil  Eyes ;  it  was  even  supposed  that 
coral  would  drive  away  devUs  and  evil  spirits ;  hence  arose  the 
custom  of  wearing  amulets  composed  of  it  around  the  neck, 
and  of  making  crowns  of  it.  Phny  and  Dioscorides  are  very 
loud  in  the  praises  of  the  medicinal  properties  of  this  sub- 
stance ;  and  Paracelsus  says  that  it  should  be  worn  round  the 
necks  of  infants,  as  an  admirable  preservative  against  fits, 
sorcery,  charms,  and  even  against  poison.  It  is  a  curious  cir- 
cumstance that  the  same  superstitious  beUef  should  exist 
among  the  negroes  of  the  West  Indies,  who  affirm  that  the 
colour  of  coral  is  always  affected  by  the  state  of  health  of  the 
wearer,  it  becoming  paler  in  disease.  In  Sicily  it  is  also  com- 
monly worn  as  an  amulet  by  persons  of  all  ranks :  as  a  security 
against  an  evil  eye,  a  small  twisted  piece,  somewhat  resembling 
a  horn,  is  worn  at  the  watch-chain,  under  the  name  of  Buon 
Fortuna,  and  is  occasionally  pointed  at  those  who  are  supposed 
to  entertain  evil  intention.  His  late  SiciUan  Majesty  was  cele- 
brated for  his  faith  in,  and  frequent  use  of,  the  hucm  fortuna. 
— ^But  to  return  to  the  coral  usually  suspended  around  the 
necks  of  children  in  our  own  country.  In  addition  to  the 
supposed  virtues  of  the  coral,  it  may  be  remarked  that  silver 
bells  are  usually  attached  to  it,  whicih.  ^x^  ^^s^'erc'siJJL^  ^^'^jsx^'^^ 
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BB  mere  acccmpMumciiis  to  amuse  the  child  by  their  jingle ; 
tut  the  fact  ia,  that  they  have  u  different  origin,  haring  been 
■deBignml  to  frigtiten  away  evil  spirita.  For  the  same  super-  I 
Btitious  object  were  bells  introduced  into  our  churches  »• 
Hpecies  of  charm  against  storms  and  thunder  and  the  as6&ulta 
of  Satan. 

In  farther  illuetratioD  of  the  truth  that  a  custom  has  fre- 
quently survived  the  tradition  of  it-s  origin,  it  may  be  here 
observed,  that  thocommon  practice  of  persons  who  are  unable 
to  write,  making  their  mark  or  crosn,  is  derived  from  our  Suoa 
ancestors,  who  affixed  the  sign  of  the  cross  as  a  signature  to  a 
deed,  whether  they  could  write  or  not.  Several  charters  stiQ 
remain,  to  which  kings  and  persons  of  great  eminence  affli 
"  Sigaum  Cruris  maau  jirajiHd  pro  ignorantia  literaram." 
Hence  is  derived  the  eipreBsion  of  avgning  instead  of  siA- 
icribitig  a.  paper. 

Note  66,  p.  480.— brvBNTiON  of  the  Oaue  op  Chess, 

AlpheBftdi,  an  Arabian  writer,  quoted  by  Montucla  in  his 
'Histoire  des  MathSmatiques,'  expressly  mentions  the  inrcD- 
tion  of  ohesa  as  of  Indian  origin,  and  relates  the  following  veiy 
curicms  Indian  tradition: — ^Ardsehir,  king  of  the  Persian.^ 
having  invented  the  game  of  Tn'e-T)--ic,  and  being  eiceedicglj 
vain  of  it,  a,  certain  Indian,  named  Sesaa.  the  son  of  Daher,  in- 
vented the  game  of  chess,  and  presented  his  chess-board  and 
oheas-men  to  the  king  of  the  Indies.  The  sovereign  was  so 
much  pleased,  that  he  desired  Sessa  to  name  his  reward,  when 
this  man  made  the  apparently  modest  request,  that  be  should 
receive  as  a  gift  so  much  com  as  could  be  estimated  by  begin- 
ning with  one  grain,  and  doubling  as  many  times  as  there 
were  squares  upon  the  chess-board,  viz.  64.  The  king  felt 
displeased  at  having  his  munificence  thus  slighted  by  a  request 
80  Bniited  and  so  unworthy  to  be  the  gift  from  ro^ty ;  but,  as 
Sessa  remained  firm,  orders  were  given  to  the  chief  minister 
that  he  should  be  satisfied :  when,  however,  the  visir  had  by 
calculation  ascertained  the  enormous  quantity  of  com  whiii 
would  be  required,  he  waited  upon  the  king,  and  with  some 
difficulty  convinced  him  of  the  fact;  upon  which  the  king  sent 
for  Sessa,  and  said  to  him,  that  be  admired  bis  powers  of 
calculation  even  more  than  the  ingenuity  of  the  game  which 
he  had  presented  to  him,  and,  in  respect  to  his  promise  as  to 
the  com,  he  was  compelled  to  acknowledge  nimself  to  be 
insolvent. 

Dr.  Wallis,  the  friend  of  Sir  Isaac  Newton,  aad  Savilian 
Professor  of  Oxford,  found  that  the  quantity  of  com  would 
be  such,  as  to  be  ca^gaWe  ol  tQpTKiiii^si'^^TBEiii,^^  measure- 
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ment  of  whicli  would  be  nine  English  miles  in  height,  and 
nine  similar  miles  for  each  of  the  four  sides  of  the  base. 
After  this,  Montucla  also  states  some  elaborate  calculations 
made  by  himself,  and  proves,  amongst  other  remarkable  facts, 
that  the  quantity  of  com  in  question  would  cover  162,000 
square  leagues  to  the  depth  of  one  foot,  French  measure, 
which  would  be  at  least  three  times  the  extent  of  the  surface 
of  France  as  it  was  about  the  year  1796,  and  which  he  esti- 
mates at  50,000  square  leagues. 

Note  57,  p.  429. — How  to  poise  an  Egg  on  its  End. 

By  smartly  shaking  the  egg,  we  disorganize  its  contents^ 
whence  the  heavier  particles  fall  down  ;  and  thus,  by  lowering 
its  centre  of  gravity,  enable  the  egg  to  stand  steadily  on  its 
base. 

Note  58,  p.  429.--THE  Magic  Wand. 

From  remote  antiquity  the  rod,  or  wand,  has  been  regarded 
as  the  symbol,  as  well  as  the  agent,  of  madcal  power.  Bacchus 
had  his  Thyrsus, — Hercules  his  club ;— JVIercury,  when  sent 
on  his  mission  to  iEneas  by  Jupiter,  took  especial  care  to  pro- 
vide himself  with  the  essential  instrument  of  power  : — 

"  But  first  he  grasps  within  his  awful  hand 
The  mark  of  sov' reign  power — his  Magic  Wand  : 
With  this  he  draws  the  ghosts  from  hollow  graves ; 
With  this  he  seals  in  sleep  the  wakeful  sight, 
And  eyes,  tho'  clos'd  in  death,  restores  to  light,'* — ^n.  iv. 

Circe  transformed  the  companions  of  Ulysses  into  swino 
by  "  the  waving  of  her  circling  wand  ;"  and  thus  spako  her 
fabled  son,  Comus,  in  the  "  Mask  "  of  Milton : — 

"  If  I  but  wave  the  Wane/, 
Tour  nerves  are  all  chained  up  in  alabaster, 
And  you  a  statue,  as  Daphne  was 
Root-bound,  that  fled  Apollo.'* 

And  when  the  Brothers  interposed,  they  failed  to  diHon- 
chant  the  lady  from  the  chair,  in  oonsuquunoo  of  Imviiig 
neglected  to  secure  the  rod  of  Comus  : — 

"  What !  have  you  let  the  faUe  onchantor  Vowpn? 
0  ye  mistook;  ye  should  have  Nrmtch'd  IiIn  Wund^ 
And  bound  him  fast;  without  hii  Hod  rovsiVd, 
And  backward  mutters  of  dintievering  power, 
We  cannot  free  the  lady," 

Prospero,  on  abjuring  his  power, — 

**  brftak*  hlM  Staff, 
And  buries  it  in  certain  fatlKiuiii  («f  tutt  eiwiU/' 

Mieaa  was  only  enabled  to  X)0X5\f  y  Wv«k  \vAttt\\^  ^v\W'«^>fc>  V^ 
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the  "Taialia  Virga."  In  later  tiniea  witches  were  supposed  to 
rep^r  to  their  "Sabbath"  or  asaeiably,  on  a  magio  rod  or 
InrooDiatick ;  and  no  conjuror  of  the  present  daj  would  dare 
to  appear  before  the  audience  -without  his  oonjuring-stick.— 
What,  again,  could  Harlequin  achieve  without  his  wand  \  At 
this  very  day,  too,  the  hazel-twig,  or  "  diviniiiii-roti,"  is  be- 
lieved by  many  a  Comiab  miner  to  indicate  by  ita  movements 
the  locditj  of  subtBrranean  treasures.  Quitting  the  magical 
history  of  the  rod,  we  find  it  introduced  into  our  civil  institu- 
tions as  tbe  emblematic  symbol  of  authority  ;  the  mace  is 
borne  before  magistrates  ;  the  verge  (uiVju)  is  carried  before 


i  &om  these  eislled  insignia — forgive  U8,}'e 
magnates  of  the  bench  1 — to  the  barber's  pole.  Man^  of  our 
younger,  and  perchance  some  of  our  eider  readers,  ma^  cot 
be  aware  that,  before  surgery  assumed  the  dignity  of  a  science, 
the  harbor  performed  the  operation  of  "  Ifttiiig  Uooff,"  and 
that  a  dty  company  is  still  in  eiistence  under  tbe  denomi- 
nation of  "  Btirber-Surgtorm.''  The  pole,  now  rarely  seen, 
except  in  rural  diatricta  and  auburten  by-ways,  represents 
the  staff  held  in  the  band  of  the  patient,  and  the  red  riband 
coilL'd  around  it,  the  tape  by  which  the  arm  was  compressed, 
during  tbe  operation. 

Note  fi9,  p.  431. — An  AiUTHUEncAL  Trioe. 

This  problem  is  to  be  found  in  Button's  Becreatjons,  and 
is  stated  as  follows  : — 

"  A  person  having  in  one  hand  an  even  number  of  shillings, 
and  in  the  other  an  odd,  to  tell  in  which  hand  be  has  the  even 
number. 

"  Desire  tbe  person  to  multiply  the  number  in  tbe  right 
hand  by  any  even  number  whatever,  and  that  in  the  left  py 
any  odd  number ;  then  bid  him  to  add  together  the  two  pro- 
ducts, and,  if  the  whole  sum  be  odd,  the  even  number  of 
shillings  will  be  in  the  right  baud,  and  the  odd  number  in  the 
left ;  if  the  sum  be  even,  tbe  contrary  will  be  tbe  case.  By  a 
similar  process,  a  person  having  in  one  hand  a  piece  of  gold, 
and  in  the  other  a  piece  of  silver,  we  can  tell  in  wHch  hand 
be  holds  the  gold,  and  in  which  the  silver.  For  this  purpose, 
some  value  represented  by  an  even  nvimber,  such  as  8,  must 
be  assigned  to  the  gold,  and  a  value  represented  by  an  odd 
number,  aucli  as  3,  must  be  assigned  to  the  silver  ;  after 
which  the  operation  is  exactly  the  same  as  in  the  preceding 
example, 

"  To  conceal  the  artifice  better,  it  will  be  sufficient  to  ask 
whether  the  sum  of  the  two  products  can  be  halved  without 
a  remainder  i  for,  in  that  case,  the  total  will  be  even,  and  in 
the  contrary  coaa  odd. 
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"  It  will  be  readily  seen  that  the  pieces,  instead  of  being  in 
the  two  hands  of  the  same  person,  may  be  supposed  to  be  in 
the  hands  of  two  persons,  one  of  whom  has  the  even  number, 
or  piece  of  gold,  and  the  other  the  odd  number,  or  piece  of 
silver.  The  same  operations  may  then  be  performed  in  re- 
gard to  these  two  persons,  as  are  performed  in  regard  to  the 
two  hands  of  the  same  person,  ciuling  the  one,  privately,  the 
right,  and  the  other  the  left." 

Note  60,  p.  432. — An  Algebraic  PsoBuac. 

It  is  by  discovering  the  number  of  counters  left  on  the 
board  that  this  trick  is  performed.  By  means  of  a  table  the 
problem  may  be  immediately  solved  ;  but  as  such  a  reference 
would  be  inconvenient,  and,  indeed,  destructive  to  the  magic 
of  the  trick,  a  Latin  verse  is  substituted,  which  may  be  easily 
carried  in  the  memory,  and  will  be  found  to  answer  all  the 
purposes  of  a  table.  In  order,  however,  that  the  reader  may 
become  thoroughly  acquainted  with  the  machinery  of  the 
trick,  we  shall  explain  it  in  the  words  of  its  author.  The 
problem  is  stated  as  follows  : — **  Three  things  being  privately 
distributed  to  three  persoris,  to  guess  that  which  each  has  got,^ 

Let  the  three  things  be  a  ring,  a  sl»Ili»g,  and  a  glove.  Call 
the  ring  a,  the  ahilliBg  E,  and  the  glove  i ;  and  in  your  own 
mind  distinguish  the  persons  by  calling  them  first,  second, 
and  third.  Then  take  twenty-four  cetmters,  and  give  one  of 
them  to  the  first  person,  two  to  the  second,  and  three  to  the 
third.  Place  the  remaining  eighteen  on  the  table,  and  then 
retire,  that  the  three  persons  may  distribute  amongthemselves 
the  three  things  proposed  without  your  observing  them. 
When  the  distribution  has  been  made,  desire  the  person  who 
has  the  ring  to  take  from  the  remaining  eighteen  counters  as 
many  as  he  has  already,  the  one  who  has  the  shilling  to  take 
twice  as  many  as  he  has  already,  and  the  person  who  has  the 
glove  to  take  four  tines  as  many :  according  to  the  above  sup- 
position, then,  the  first  person  has  taken  one,  the  second  four, 
and  the  third  twelve  ;  consequently  one  counter  only  remains 
on  the  table.  When  this  is  done,  you  may  return,  and,  by 
the  number  left,  can  discover  what  thing  each  person  has 
taken,  by  employing  the  following  words  : — 

12  3  6  6  7 

Salve        certa      animce      sernita       vita        guies. 

To  make  use  of  these  words,  you  must  recollect  tliat  in  all 
cases  there  can  remain  only  1,  2,  3,  5,  0,  or  7  counters,  and 
never  4.  It  must  likewise  be  observed,  that  each  syllable 
contains  one  of  the  vowels  which  we  have  made  to  ronrosent 
the  things  proposed,  and  that  t\n5  IVvHt  H>jWvy.\Av^  vi^  ^-^Ax^^-^^ 
must  be  considered  as  reprcBcutm^  l\\<i  1a.t«\.  \i^x>ik^\\^si.\A*^^ 
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second  syllable  the  second.  This  bemg  oomprehended,  if 
there  remains  only  one  counter,  you  must  employ  the  first 
word,  or  rather  the  first  two  syllables,  aa2-ve,  the  first  of  which, 
that  containing  A,  shows  that  the  first  person  has  the  ring 
represented  by  ▲ ;  and  the  second  syllablB,  that  containing  e, 
shows  that  the  second  person  has  the  shilling  represented  by 
X ;  from  which  you  may  easily  conclude  that  the  third  person 
has  the  glove.  If  two  countenrs  should  remain,  j^ou  must  take 
the  second  word,  cer-ta,  the  first  syllable  of  which,  containing 
B^  will  ^ow  that  the  first  person  nas  the  shilling  represented 
by  B ;  and  the  second  syllable,  containing  a,  wm  indicate 
that  tiie  second  person  has  the  ring  represented  by  a.  In 
general,  whatever  number  of  counters  remain,  that  word  of  the 
verse  which  is  p6inted  out  by  the  same  number  must  be  em- 
ployed. 

Instead  of  the  above  Latin  verse,  the  following  French  one 
might  be  used : — 

12  3  5  6  7 

Par  fer    CAar       jadi$      devint    si  grand    prinee. 

In  using  the  above  line,  it  must  be  considered  as  consisting 
oidy  of  six  words. 

This  problem  might  be  proposed  in  a  manner  somewhat 
different,  and  might  be  applied  to  more  than  three  persons. 
Those  of  our  readers  who  may  be  desirous  of  further  informa- 
tion on  the  subject  must  consult  Bachet  in  the  25th  of  his 
*  Prdblemes  plaisantes  et  ddUctoMes,^ 

Note  61,  p.  432. — ^The  Mysterious  Lady. 

We  cannot  be  expected  to  run  through  all  the  categories  of 
the  ingenious  system  of  ciphers  by  which  the  feats  of  this 
lady  were  performed ;  but  we  shall  be  able,  by  a  general 
description  of  the  scheme,  aided  by  a  few  examples,  to  con- 
vey such  a  clear  idea  of  its  principles  as  will  even  enable  our 
readers  to  practise  it  on  a  limited  scale,  as  an  occasional 
evening  pastime  ;  beyond  which  it  is  not  desirable  to  tax  the 
mind  for  so  unprofitable  an  object.  It  is  interesting  to  oh-  ^ 
serve  to  what  an  extent  classification  can  abbreviate  the  ^, 
labour  of  thought  and  memory.  By  an  ingenious  arrange- 
ment, it  will  be  seen  that  any  particular  object  which  flie 
lady  may  be  called  upon  to  name  can  be  at  once  brought 
within  a  very  limited  list,  and  that  her  confederate  will  then 
be  easily  enabled  so  to  frame  his  question  as  to  m^e  it  indi- 
cate the  required  answer.  The  annexed  table  will  serve  as  a 
specimen  to  illustrate  the  process.  It  will  be  seen  that 
various  objects,  most  likely  to  become  the  subjects  of  inquiiy, 
are  arranged  in  six  di8\,mci\.  coVxrcMaa,  eajch  of  which  is  denoted 
hy  a  vowel,  thus  *.— "^^iMSEBa  (^a>)\  ^feCBx>{©»  V^\"^«:ss!e^  <^v 
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a 

1 

2 

a 

4 

t 

6 

7 

8 

9 

10 

11 
.     12 

13 

CARDS. 

e 

MONEY. 

• 

1 

TRINKETS. 
O 

FOOD. 
U 

QUALITIES  AS 

TO  COLOUK 
AUD  FIGURE. 

y 

Clubs. 
Diamonds. 
Hearts. 
Spades. 

Farthing. 
Halfpenny. 
Penny. 
Three  pence. 

Brooch. 

Cardcase. 

Pencil. 

Penknife. 

Pincushion. 

Cod. 

Eel. 

Sole. 

Turbot. 

Whiting. 

Black. 

Blue. 

Brown. 

Green. 

Ked. 

Clubs. 
Diamonds. 
Hearts. 
Spades. 

Four  pence. 

Sixpences 

Shilling. 

Half-crown. 

Crown. 

Purse. 

Ring. 

Seal. 

Smelling-bottle. 

Thimble. 

Beef. 

Cliieken. 

Mutton. 

Pork. 

Veal. 

Yellow. 
White. 

IMITTAIJI. 

Crest. 

Coat  of  arms. 

Clubs. 

Diamonds. 

Hearts. 

Half-sovereign. 
Sovereign. 

Tart. 
Pudding. 

By  aid  of  this  arrangement,  the  first  vowel  in  any  short 
ord  uttered  by  the  confederate  secretly  points  out  the 
)lunm  in  which  stands  the  object  of  inquiry  :  such  words, 
>r  instance,  as  attend — ready — listen — come — hush — yes, 
r  TRY,  will  respectively  indicate  the  desired  column.  This 
nst  advance  towards  the  solution  of  the  problem  having 
sen  accomplished,  the  next  step  is  to  indicate  the  particular 
>ject  in  the  column  thus  predicated,  and  this  is  performed 
f  the  initial  letters  of  the  words  addressed  to  the  lady  by 
3r  confederate.  For  this  purpose,  the  reader  wiU,  by  re- 
rence  to  the  table,  observe  that  on  its  margin  are  placed 
16  letters  of  the  alphabet,  in  pairs,  which  are  to  be  con- 
dered  as  equivalents — that  is  to  say,  the  confederate  is  at 
>erty  to  avail  himself  of  the  one  or  the  other,  in  order  that 
3  may  have  a  wider  range  of  signals  at  his  disposal.  It  will 
so  be  observed  that  these  equivalent  pairs  are  arranged  in 
visions  of  fives,  which,  by  thus  rendering  them  referable  to 
16  thumb  and  fingers  of  the  hand,  will  be  found  to  facihtate 
L6  comprehension  of  the  question ;  it  will,  besides,  contract 
16  range  over  which  the  mind  has  to  glance  on  the  instant ; 
•r  the  lady,  by  knowing  that  all  the  letters  after  i  j  fall  in 
16  second  division,  and  those  after  s  T  in  the  third,  is  at 
ice  enabled  to  discard  from  her  consideration  two-thirds  of 
16  list. 

We  shall  now  proceed  to  exemphfy  this  explanation  by  a 
^ference  to  the  dialogue  introduced  in  the  text  (page  433), 
1  some  instances,  the  questions  themselves  point  out  the 
>lamn,  without  the  necessity  of  caUing  in  the  aid  o€  tAsa 
owel-indication,  as  exemplified  in  qjaeeyAoxial,  ^^"i,  \,   ^NSc^ 
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regard  to  the  fifth  question,  it  may  be  asked,  hj  what  meaDs 
was  tiie  queen  of  dubs  indicated )  The  reader  is  informed 
ibsA  the  oolomn  of  figures  not  only  indicate  abstoust  numbera, 
but  any  individual  cm,  in  a  suit.  No.  1,  for  instance,  sUmds 
for  the  ace,  and  11, 12, 13»  for  knave,  queen,  and  king.  In 
IUlc  manner,  the  first  twelve  figures  are  used  to  denomiiiafce 
the  months  of  the  year,  as  in  question  13.  QusstioDs  d,  7, 
and  8  require  the  antecedent  of  a  vowel  to  denote  the 
oolumn.  in  the  sixth  question,  for  instaace,  the  vowel  i, 
marking  the  third  column,  is  announced  by  the  ezckmatioD, 
** Listen!"  while  the  following  word  ''Let'*  points  out  tiie 
article  in  that  column  to  be  a  f ourpenny-pieoe.  So^  ia  the 
seventh  question,  the  word  ^come**  intimates  the  fourth 
cohimn,  while  the  word  **  Ptey  **  ahows  the  artide  in  queslum 
to  be  a  seal.  In  question  9  the  Fowel  is  not  required,  be- 
cause the  column  containing  artides  of  fbod  is  indicated  by 
the  <}uestion ;  the  initial  b — Begin— pointi  oat  eod»  In 
question  12  the  vowel  is  a^^un  refflured,  and,  aooordiiu^, 
tne  word  ''now  "  is  used  to  signify  we  fourth  oolnmn.  1& 
word  "Mention  ^  specifies  a  ring. 

The  scheme  we  nave  endeavoured  to  explain  imnlieB  the 
necessity  of  the  one  who  puts  the  questions^  as  weu  as  the 
other  who  is  to  answer  them,  having  their  table  by  heart ; 
but  this  is  far  from  difficult,  unless,  indeed,  it  be  extended  to 
a  great  number  of  columns.  The  telegraphic  letters,  as  we 
have  shown,  may  be  readily  remembered ;  then  the  suits  of 
cards  are  alphabetical — the  series  of  money  according  to 
value — the  trmkets,  again,  alphabetical,  as  well  as  the  different 
articles  of  food — and  the  qualities  as  to  colour  and  figure ; 
while  the  figures  on  seals  are  arranged  according  to  their 
ascending  complexity,  as  initials,  crests,  and  coate-of-arms. 
With  such  assistance  the  succession  of  the  different  articles 
in  each  column  is  readily  learnt,  and  easily  remembered. 

But,  however  extensive  a  table  may  be,  it  is  impossible  to 
provide  for  every  article  that  may  be  submitted  for  trial ;  many 
of  which  are  frequently  of  a  singular  nature,  with  a  view  to  em- 
barrass the  perrormer.  Our  fifteenth  question  was  introduced 
for  the  purpose  of  showing  how  the  difficulty  is  to  be  en- 
countered. The  confederate,  in  such  a  case,  has  no  other 
resource  than  to  spell  the  word  by  initial  letters.  This  uras 
accomplished  in  the  question  alluded  to  by  a  number  of 
words  in  the  form  of  an  impremeditated  interiection ;  any 
other  form  of  conversation  or  remonstrance*  between  the 
confederate  and  the  party  may,  however,  be  readily  adopted. 
Let  the  reader  refer  to  the  words  employed  in  our  fifteenth 
question,  and  \i€>  mil  perceive  that  the  word  squirkel 
was  communicateOL  \iO  ^iJtlft  Xsw^-^  ^n\JO»[vc>m\i  ^^^^ixiS&^^thsis : — 
Somewhat  Quam^..    IV^'SjaTEvas^^a^  ^<2aKsi<^,  ^^^T^'Sis&x 
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Note  62,  p.  437.— The  Fire-King — The  Incombustible  Gar- 
ment— ^The  Spheroidal  state  of  Liquids. 

It  is  scarcely  necessary  to  inform  the  reader  that  the  gar- 
ment, restored  to  its  whiteness  by  the  action  of  fire,  was  an 
incombustible  cloth  manufactured  out  of  the  fibres  of  the 
Asbestos,  a  mineral  usually  found  in  serpentine  rocks,  and 
which  the  ancients  employed  for  the  purpose  of  wrapping 
round  the  bodies  of  the  dead,  when  exposed  on  the  funeral- 
pile. 

The  extraordinary  feats  that  followed  are  to  be  referred  for 
explanation  to  a  peculiar  condition  assumed  by  hquids,  under 
the  action  of  great  heat,  which  has  been  termed  "  spheroidaly^ 
and  which  we  shall  hope  to  render  intelhgible  to  our  readers. 

Take  a  silver  or  metallic  spoon,  heat  it  to  redness,  or  a  little 
below  that  point,  over  a  spirit-lamp,  and  in  that  state  let 
some  water  be  dropped  into  it ;  you  will  then  observe  that, 
instead  of  at  once  passing  off  in  steam,  it  will  float  on  the 
heated  metal  in  a  globular  form  ;  the  &ct  is,  that  the  water 
cannot  come  into  actual  contact  with  the  heated  surface, 
since  it  is  separated  from  it  by  an  \mconducting  layer  of 
highly  elastic  steam,  generated  on  the  first  impulse,  and 
wmcn  is  sufficient  to  support  the  water  in  a  globular  form  ; 
but  no  sooner  is  the  lamp  withdrawn,  than  the  temperature 
falls  to  a  certain  point,  at  which  contact  takes  place,  and  the 
water  passes  off  in  the  state  of  steam ;  now,  a  Hquid  under 
such  circumstances  is  said  to  be  in  a  ^spheroidal  state.^* 

It  is  a  happy  circumstance  that  philosophical  phenomena, 
apparently  of  a  most  recondite  character,  may  be  frequently 
unaerstood  by  an  attentive  observation  of  the  most  ordinary 
circumstances :  a  red-hot  cinder,  falling  upon  water,  swims 
upon  its  surface  for  some  seconds,  and  then  sinks  with  a 
hissing  sound,  and  the  sudden  irruption  of  steam.  In  this 
case  the  heated  body  was  isolated  by  a  layer  of  steam,  as 
long  as  it  retained  a  sufficiently  high  temperature  to  sustain 
the  spheroidal  condition.  Again,  who  nas  not  observed 
water,  when  accidentally  dropped  upon  the  heated  bars  or 
hobs  of  the  grate,  run  along  like  globules  of  quicksilver  ? 
although  it  may  not  be  equally  weU  known  that,  if  such 
^obules  be  smartly  struck  with  a  hammer,  the  water,  being 
thus  suddenly  and  violently  brought  into  contact  with  the 
hot  iron,  instantly  flies  off  in  the  state  of  steam,  and  affords  a 
striking  proof  of  the  theory  of  spheroidal  action.  With  the 
knowledge  of  these  facts,  let  us  see  whether  we  cannot 
satis&ctorily  explain  the  apparent  miracles  of  the  "Firb 
Ordeal." 

We  are  indebted  to  M.  Boutigny  iox  «b  '^'^o^Q^\'aaiL  ^^K<Jssi«" 
nation  of  the  immunity  experiei^ed  on  ^^aKoi'^  *Ocka  V^skv^ 
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through  melted  lead  or  copper ;  this  momentary  incombusti* 
bility  is  to  be  attributed  to  the  moisture  of  the  skin  pasaDg 
into  the  spheroidal  state.    **  No  particular  precautions,'*  saji 
he,  ^  appear  necessary  to  prevent  the  disorganizing  aotdon  of 
the  incandescent  matter,  except  to  digmiss  all  fear,  and  to 
make  the  experiment  with  confidence.    The  hand  should  be 
passed   with   a  moderated  rapidity,  and  with  steadinm 
through  the   metal;  otherwise,  by  a  jerking   or  harried 
motion,  the  repulsive  force  which  exiBts  in  the  incandesoeot 
body  niight  be  overcome  and  the  contact  with  the  skin  take 
place.    The  experiment,'*  he  adds,  ^  althoi^h  danserooB  in 
appearance,  is  almost  insignificant  in  reafity."    We  ban 
given  the  explanation  in  Qie  words  of  M.  jBoutiginr;  m 
will  now  divest  it  of  its  technical  phFaseology,  and  M» 
that  the  hand,  when  sufficiently  mois^  i%  on  iv  immenioo, 
invested,  as  it  were^  with  a  jacket  of  steam,  whicli  proteotoit 
during  its  short  and  rapid  passage  through  the  burning 
metal.    M.  Boutigny,  however,  ados,  and  we  think  wifldy, 
that,  although  the  involuntary  dread  that  one  feels  cm  factoig 
these  masses  of  liquid  fire  almost  always  puts  the  body  into 
that  state  of  moisture  so  necessary  to  safety  and  Buooeaa^ 
still  certain  precautions  may  be  advisable.  **  I  rub  my  handa,** 
says  he,  ''with  soap,  so  as  to  give  them  a  polished  surboe ; 
then,  at  the  moment  of  making  the  experiment^  I  dip  mv 
hand  into  water  containing  some  sod  ammoniac,  and,  defiuilt 
of  that,  into  pure  water."    In  short,  he  takes  care  that  his 
hand  shall  have  an  evaporable  surface ;  but,  with  all  these 
precautious,  we  strongly  advise  our  readers  to  be  satisfied  by 
seeing,  without  performing,  the  experiment. 

The  extraordinary  experiment  of  freezing  water,  or  even 
quicksilver,  in  a  red-hot  crucible,  loses  all  its  mystery  when 
tne  principles  of  science  are  brought  to  bear  upon  the  pro- 
cess. Mr.  Faraday  exhibited  the  freezing  of  quicksilver,  by 
first  introducing  into  the  incandescent  crucible  some  eiher, 
and  then  a  portion  of  solid  carbonic  acid ;  after  these  had 
passed  into  a  spheroidal  state,  he  dipped  into  it  a  small 
metal  spoon,  containing  about  four  himdred  grains  of  quidk- 
silver,  and  in  less  than  three  seconds  it  was  frozen. 

Water  may  be  thus  frozen  by  the  aid  of  sulphurous  acid ; 
and  the  ice  so  produced  may  be  made  to  inflame  by  the  con- 
tact of  a  grain  or  two  of  potassium. 
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